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[OFFICIAL NOTICE. } 


Respecting the Official Work of the American Gas 
Light Association. 
 — 
AMERICAN GaAs LIGHT ASSOCIATION, 
SECRETARY’S OFFICE, 
530 Broadway, N. Y., Dec. 13, 1904. 

To the Members American Gas Light Association: As there seems to 
be some misunderstanding respecting the standing of the official 
management of the Association, members will please note that the un- 
dersigned is the Secretary of the Association, and that Mr. A. E. For- 
stall is carrying forward the work of the Practical Class, All cor- 
respondence in connection with the Practical Class should therefore be 
addressed to Mr. A. E. Forstall, 58 William street, and all other matter 
pertaining to the Association to Mr. GzorGE G. RaMSDELL, Secretary, 
at the above address. 








[OFFICIAL NOTICE. } 


Twenty-eighth Annual Meeting, Western Gas Asso- 
ciation. 


———<— 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 


The Auditorium Hotel has also been selected as headquarters, the 
rates in which are as follows: European plan: Rooms, single, without 
bath, $2 to $3; single, with bath, $3.50 to $4; double, without bath, 
$3 to $4; double, with bath, $5 to $6. 

The following papers will be presented: 


‘The Practical Enrichment of Low Candle Power Coal Gas with 


Benzol: Its Convenience and Advantages,” by Mr. Fred. B. Wheeler, 
Detroit, Mich. 


‘*Cement Joints,” by Mr. Jacob D. von Maur, St. Louis, Mo. 

‘*The Ideal Corporation,” by Mr. N. D. Cochran, Toledo, O. 

‘The Prevention of Stoppages in Services, Meters and House Pipes 
in Cold Weather,” by Mr. Irvin Butterworth, Grand Rapids, Mich. 

‘**Coal Sampling aud Test,” by Mr. W. B. Calkins, Fairmount, Va. 

‘** Acetylene,” by Mr. J. M. Morehead, Chicago, Ills. 

‘*The Rotary Blower and Exhauster: Its Construction, Efficiency 
and Application,” by Mr. George C. Hicks, Connersville, Ind. 

‘* Kansas Oil,” by Mr. K. M. Mitchell, St. Joseph, Mo. 

‘*Texas Oil,” by Mr. Thos. D. Miller, New Orleans, La. 

‘* Report and History of the Western Gas Association’s Exhibit at the 
World’s Fair,” by Mr. F. H. Shelton, Philadelphia, Pa. 

‘* Experience as an Exhibiter at the World’s Fair,” by Mr. O. N. 
Guldlin, Fort Wayne, Ind. ; 
‘*The Evolution of the Eagineer,” by Mr. B. E. Chollar, Kansas 
City, Mo. 
‘* Wrinkle Department,” edited by Mr. W. A. Baehr, St. Louis. Mo. 
A short topic on the ‘‘ Use of Taras Fuel in Beneh Firing,” by Mr. 
I’. C. Sherman, New Haven, Conn. 
Reduced rates on the certificate plan have been obtained from the 
following Passenger Associations: Central Passenger Association, 
Western Passenger Association, Trunk Line Association, Southeastern 
Passenger Association, New England Passenger Association, excepting 
the Eastern Steamship Company. 
The territory embraced by the above associations is located in all the 
States east of the longitude of Denver and Cheyenne, excepting Texas, 
Oklahoma, Indian Territory, Arkansas and the southern half of 
Missouri. Persons attending will obtain from railroad agent at start 
ing a certificate stating that full fare has been paid to Chicago for the 
purpose of attending the meeting of the Western Gas Association. 
These certificates are to be given to the Association’s Secretary, who 
will make proper indorsement, turning them over to a representative 
of the Passenger Association who will be present, and from whom 
members will obtain them upon the payment of 25 cents. This will 
enable the holder to purchase a return ticket at one-third the regular 
rates. 
Going tickets can be purchased from May 13th to May 17th, and will 
be good returning, from May 18th to May 22d. 
Rates are obtainable by all who may attend the Association meeting 
regardless of membership. Persons not living in the above territory 
are advised to purchase tickets to nearest point within said territory, 





WESTERN GAS ASSOCIATION, } 
OFFICE OF SECRETARY, NEW ALBANY, IND., > | 

April 27th, 1905. \ 
To the Members of the Western Gas Association: The twenty-eighth 
aunual meeting of the Western Gas Association will be held at the | 
Auditorium Hotel, Chicago, May 17, 18 and 19, and will be called to 
order by the President, Mr. O. O. Thwing, of St. Louis, Mo,, at 10 a,M.,° 
M iy 17th. | 


and from there purchase on certificate plan a ticket to Chicago. 

The local committee states that arrangements have been completed 
for a dinner, with a vaudeville entertainment on the evening of Thurs- 
day, May 18th, at the Chicago Athletic Club, and is practically a 
repetition of the plan of entertainment provided for the Western Gas 
Association at its last meeting in Chicago. The charge for the above 
entertainment is $5. 

The luacheon for the ladies is to be given about 1 o’clock, the after- 


——— 







we SS 
Lint esteusebiibiondesie. 


+ 
—— 
PRS dey 


Lan a A LC Baas 


© 


sages Be can ni 











oo 


le ee 


pm =. oar rm 


seco erat eta etaenrter 





- 


See eet 


ear oats 


Sty WRENN tee eR pee 


yee 


— emmy 


coil 


outa 





bh eines mes 


nee ge 


err 








SN 





Rp me eet = 


eee 


t 

{ 
if 
it 

it 


682 American Gas 


Light Zournal. 


May 1, 1905 














noon of Thursday, together with an entertainment at one of the Chicago 
theaters in the evening. Should more than one lady accompany a 
member a charge of $2 will be made for each additional. 

An invitation is cordiaJly extended to members of other Associations 
to be present and take part in the discussions. 

Membership blanks will be mailed to members, and they are urged 
to use their endeavors in securing new members from among their 
immediate associates. Jas. W. DunBaR, Secretary. 








BRIEFLY TOLD. 
— 

THE STATUS OF THE GAS INVESTIGATION. —The legislative committee, to 
which was intrusted the task of ‘‘ investigating ” the conditions govern- 
ing the supply of gas and electric currents in the city of New York by 
the companies concerned therein, under mandate and seal of the State, 
is supposed to have ended its labors. What the supreme recommenda- 
tions of capitalist Stevens, ordinaries, like Apgar, Merritt, Grady and 
‘* the other one,” may be is not at this time of writing known; but we 
are assured that the recommendations were to be forwarded to Albany 
this morning (Friday) by way of the Empire State Express. The testi- 
mony advanced, from a strictly technical point of view, included the 
revelation that candle power can be accurately determined by means of 
a Jones jet photometer, and if the committee will surely recommend, 
‘* among other things,” that Chief Bradley and his associates may use 
that instrument as the arbiter of candle power, between the demands of 
the State, city and consumer, and the agreements of the Company thereto 
and thereunder, the Company might consent toa sensible reduction in the 
general selling rate. Meanwhile the personal labors of the committee 
are finished in New York, only to begin in Albany, and to end there. 
For it was said yesterday by Assemblyman Merritt, referring to the 
question as to whether or not the ‘‘ proposed bills” would have to be 
submitted to Mayor McClellan, that (according to the New York 
Sun): ‘‘The Republicans are responsible for this legislation. They 
should not share the responsibility with the Mayor. It will be easy to 
make it a general measure, by making it apply to cities of more than 
1,590,000 inhabitants. Of course, this would mean New York alone, 
but tauen it would be complying with the letter of the constitution ;” 
and there you are. Meanwhile, it may be said the Company will not 
submit to a reduction in the current rates, without exhausting every 
recourse that it has to the laws of the land, which in the end may be 
safely counted on to determine where regulation ends and confiscation 
begins. 

NoTEs—— 

Mr. PIERRE PLANTINGA, President of the Gas Machinery Company, of 
Cleveland, O., sailed last Wednesday for a 3-months’ stay in Europe. 
After a few weeks’ rest from his recent very active business life, which 
rest will be mainly spent at his home in Holland, he will visit among 
the gas fraternity abroad in connection with the interests of his Com- 
pany. 


Mr. E F. GALLAGHER, the active man in the affairs of the Ionia 
(Mich.) Gas Light and Coke Company, has been elected Mayor of 
Ionia. 





Last month Judge Lewis rendered a decision that has more than a 
passing interest to lighting companies. It was in the case of the State 
of Minnesota ex. rel. H. M. Comfort vs. the St. Paul Gas Light Com- 
pany and the Edison Electric Company, and the officers of the two 
Companies, finding for the respondents in every point of contention, 
and assessing the costs of the action upon the relator, Comfort. The 
action was one tried during the February term of court, and it attracted 
a good deal of attention at that time. Mr. Comfort began proceedings 
to force the Gas Company to furnish him with electric current to be re- 
sold by him to parties living in the immediate neighborhood of his 
home. He had formerly entered into a contract with the Company, 
and had set up a motor and other generating machinery in his home 
to enlarge and transmit the current so that it might be used for lighting 
purposes in the homes of veighbors. The Company became suspicious 
of the amount of electricity really used and the amount which the 
meter in Comfort’s home showed him to be using. A check meter was 
accordingly placed on the line and results tallied by the two meters. 


[Report of Proceedings.—Continued from page 650. 
TWENTY-FIRST ANNUAL MEETING, OHIO GA 
LIGHT ASSOCIATION. 
oe 
HELD AT PITTSBURGH, Pa., MARCH 15, 16 AND 17, 1905. 





SECOND Day, MORNING SESSION. 

The Association reconvened, pursuant to adjournment. The P 
dent announced that Secretary Jones was suffering from an attac!| 
pleurisy, and that Mr. C. A. Schwarm would act in his place. 
The President then introduced Mr. E. D. Johnson, of Connersyi 
Ind., who read the following paper on the 

INSTALLATION AND CARE OF EXHAUSTERS: 
The installation and care of gas exhausters are matters, judging f: 
our experience, that do not receive the best of attention in all gas won 
By first properly installing the exhauster, and then a few minutes eac|) 
day given to the care of the machine, a large amount of expense aid 
trouble can be obviated. 
Foundation.—In installing the machine a solid masonry or concrete 
foundation is always preferable, even for the smaller sizes. The depth 
of the foundation will depend upon the weight of the machine and thie 
character of the ground where the installation is to be made. If, for 
any reason, it is necessary to place the exhauster and engine higher than 
the ordinary surface of the ground, then, in such a case, if it is at all 
possible, build the foundation to the required height; but if this is im 
practicable, then the superstructure should be of steel, well braced to tlie 
walls of the exhauster room. I have seen medium sized exhausters and 
engines installed on an ordinary floor, with a cellar under it, and with- 
out any extra bracing under the floor to prevent vibration. In other 
cases the exhausters have been placed on heavy timbers which were set 
in the ground, and it was only a matter of a comparatively short time 
until new foundations would have to be provided. The best is always 
the cheapest when it comes to the matter of foundations. 
First Essential.—The first essential in installing an exhauster is to 
get the machine perfectly level both ways. The operatir» parts are 
fitted so closely in the case of the exhauster that if it is piaced in the 
slightest twist in being installed the parts will bind. 
Connecting In and Outlet Pipes.—One of the most common causes of 
trouble in setting an exhauster is in connecting the in and outlet pipes. 
Very frequently, when the flanges of the pipe connection do not come 
square with the flanges of the pipe plates of the exhausters, the man in 
charge of the work will draw the flanges together with the bolts, thus 
springing the case of the exhauster to such an extent as to cause knock- 
ing or a binding of the operating parts. Care should always be taken 
in making these connections to have the flanges of both machine and 
pipes perfectly square with each other, and also see to it that the weight 
of the pipe connections does not come upon the exhauster. 

As a usual thing, when an exhauster with side in and outlets is be- 
ing connected, the pipes run down under the floor or ground vertically 
and elbow into the system of piping about the works. In order to pre- 
vent the weight of the pipe connections coming on the exhauster, the 
best plan would be to have an iron foot cast on the elbow connecting 
the vertical pipe from and to the exhauster and the horizontal pipes in 
the ground. This foot, resting on a pier of masonry or concrete, will 
take the weight of the vertical section of pipe, and by the use of shims 
under this foot the flange of the elbow at exhauster can be brought to 
the exact height, and this elbow can be turned so that a perfectly 
square joint can be made. If itis found that the piers upon which 
these feet rest settle, then shims can be resorted to again to remove tlie 
strain caused by the weight of the connections. 

Internal Heating.—Another cause of trouble (which is not always so 
apparent) is the thrust of the crankshaft of the engine, which causes 
heating on one or the other end of the exhauster. Sometimes the end 
heating is caused by the machine not being set perfectly level; but t!ie 
trouble can usually be detected and the cause located by taking 011! 
the bolts of the coupling. If there is any misalignment, the coupliiz 
flanges will indicate the trouble by their position with relation to eac': 
other. If there isa twist in the bed plate, the flanges will show t 
direction of the trouble, and the bed-plate can be adjusted until t 
coupling flanges come square and flush with each other. The machi: ¢ 





Although both were correct in their measurements, they were so widely 
different that the Company at once refused to longer supply Comfort 
with electric current. In his decision Judge Lewis found that the relator 
was not entitled to a contract with the respondent Companies, as he had 


willfully and continually violated the terms of the contract first en- 
tered into, 


is then in line, and there will be no binding of the operating parts | 


reason of misalignment. If, however, when the coupling bolts a: 


taken out and the flanges remain practically flush all around and bi | 
each other or spring away, then this is caused by the thrust of t 


engine shaft, which thrust is caused by wear in the engine bearing , 


or the natural operation of the engine, which usually thrusts its sha ' 
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» way or the other while in motion. If the exhauster impellers bind 
ihe end farthest from the engine then the coupling flanges will bind 
n the bolts are out. The remedy is to bump the engine with a 
rt piece of timber, away from the exhauster, until the amount of 
thrust is overcome, re-ream the dowel holes, drive in the dowels 
| the heating disappears. 
f the impellers bind on the end nearest the engine, the coupling 
nges spring apart when the bolts are removed. The remedy is to 
mp the engine toward the exhauster until the coupling flanges meet, 
‘ure the engine to the base, as described above and the heating will 
ippear. Nine times out of ten one of the above suggestions will 
ply to troubles experienced in installing an exhauster. 

Daily Care.—Once an exhauster with engine is thoroughly well in- 

lled and adjusted for its regular work, the care of the machine 

vuld be an easy task. There are three cardinal points to observe in 
ring for an exhauster: Ist, keep all the accessible parts of the ex- 
uster, engine and governor clean and free from superfluous oil, tar 
| dirt; 2d, by daily observation see that all adjustments are kept up. 
both as to the setting of the machine, as well as the adjustable parts of 

e exhauster and engine; and, 3d, see that all parts requiring lubrica- 
mare never neglected. Oiling should also be a matter of daily care 

d attention. Where the self-oiling feature is used in the journal 
ox, it is only necessary to remove the oil from the reservoir every 3 or 
months and return it for additional service, with now and then a 
ittle fresh oil from an ordinary oiling can. 

It is astonishing what negligence there is along this line. We have 
frequently sent out experts in answer to telegrams requesting us tosend 
man to examine an exhauster, and to use the expression one of our 
men used, ‘‘I had to take a pick and shovel to get to the machine.” 
The exhauster is often placed in a dark corner or room, and it is no ex- 
aggeration to say that very often after the machine is set it receives 
little or no attention. We have frequently had exhausters returned to 
us for an overhauling that were literally covered with tar and 
grease, and, judging from the condition of the machine, had never had 
a bearing adjusted, and apparently the operator had stood off and 
squirted oil at the bearings. 

Gear Lubrication.—Another important point in the care of an ex- 
hauster is to keep the gears well lubricated with a very heavy oil; or, 
what is better, a mixture of plumbago and good quality of grease. 
This reduces the wear of the gears tothe minimum. The office of the 
gears is to maintain the impellers in their proper relative positions, and 
this feature, together with the proper adjustment of the journals, main- 
tains the efficiency of the exhauster, as well as adding to its durabil- 
ily. 

Stuffing Boxes.—Special attention should be given to the care of the 
stuffing boxes. I am of the opinion that more trouble is experienced 
after the installation of an exhauster on account of inattention to the 
stuffing boxes than any other cause. If the packing is neglected, it is 
only a question of a short time until the tar and ammonia work out and 
get into the bearing. This is, of course, destructive both to the journal 
and bearing. Mention has already been made of the gross negligence 
of exhausters in allowing the packing to work loose to such an extent 
that tar and grease become caked allover the end of the machine. It is 
apparent at once that such neglect isruinous to a machine that is of the 
utmost importance to the successful operation of a gas works. I have 
seen machines that have come back to our works for an overhauling 
where the tar has not only worked into the journal box and almost de- 
stroyed it, but has also worked over into the gear housing. This can 
all be avoided by simply renewing the packing as often as practice 
teaches it should be to keep the machine absolutely clean. Square flax 
packing is probably as good as any that can be secured. 

Removing Coal Tar.—It happens sometimes that an exhauster re- 
mains idle for a short period and difficulty is experienced in starting the 
machine on account of the tar having become hard while the exhauster 
tas been idle. This is overcome by introducing benzine or coal oil 
through the sight-feed oilers placed on top of the case. By this means 
the tar is softened and cut, and the exhauster can again be operaied. 

Place for Exhauster.—The exhauster should always be placed in a 
room where there is plenty of light, so that all the adjustments can be 
properly watched. Care should be taken in having the exhauster so 
there should be ample space about the machine to admit of getting at 
al the parts without trouble; for if the location of the exhauster is such 
as to make the care of it troublesome some of the above points will 
likely be neglected. 

f in the above paper I have made any suggestions that will enable 
an one to avoid expense and trouble with their exhausters, I will feel 
ry aid for having written it. 


pe 


Discussion. 

The President—You have heard an excellent paper, and I wish we 
could have a free and full discussion of it. If there is any point that 
Mr. Johnson has left any doubt about I know he will be glad to explain, 
or if there is any point to which any member desires to refer by way of 
discussion, such is now in order. 

Mr. Schwarm—I would like to ask Mr. Johnson what packing he 
would advocate for ordina y practice? 

Mr. Johnson—We find that square flax packing is very satisfactory. 

Mr. McDonald, Louisville—Mr. Johnson says that the journals 
should be adjusted and the packing renewed as often as should be 
shown to be necessary. I would like to know about how often that 
would be? Mr. Johnson has care of 300 or 400 exhausters, and most of 
us have care of only one, so I am sure we would all appreciate the 
value of his experience as compared with many of us. I would like to 
inquire about how often the packing has to be renewed and about how 
often the journals require readjustment. 

Mr. Johnson—I presume the time packing ought to be renewed 
would be when there would be any appearance of tar or any escape 
through the boxes, or if the packing becomes hard. It can be exam- 
ined without being taken out, and if it becomes hard it should be taken 
out, whether there is any tar in it or not. It is a matter of examination 
to see whether or not the packing is kept lubricated while in the box. 
If not, then it will harden easier and more often and will have to be 
renewed more frequently. It is simply a question very largely of the 
judgment of the man who cares for the machine. 

Mr. Osbourne—I think it depends a great deal on the kind of ex- 
hauster. I remember, in my experience, an exhauster which ran, I 
believe, for 9 years without having to be repacked—you might think 
that was stretching it but it is a fact—and when I left the place it was 
still running and there was no appearance of tar or anything of that 
kind; but it was pumping coal gas and the gas was always about the 
same temperature. There was not much expansion or contraction on 
the parts by reason of the change in temperature of the gas pumped 
and it went right along without giving any trouble. I believe it has 
been there for 12 years. It just ‘‘ keeps going,” as the fellow says. It 
works 24 hours a day without the least trouble. I happened also to 
have had experience with another which I think had to be re-packed 
about every 3 weeks, owing to the fact that through neglect the bear- 
ings had gotten all thickened up. After it was lined up and fixed in 
good shape it worked a great deal better. 

Mr. Steinwedell—I noticed a reference in Mr. Johnson’s paper to the 
adjustment and management of the exhauster governor and the 
governor valve. In small works the exhauster is run by the retort 
house hands. They are not mechanics to any great extent, and find 
they often ask questions about how the exhauster governor should be 
regulated. A knowledge of the proper adjustment and management 
of the exhauster and governor valve is also necessary and is easily ac- 
quired, if the design and working of the machine are well understood. 
Care must be taken to put the parts together so that the joints work 
freely, and to see that no red lead or other material used in making 
pipe joints be allowed to get into the steam valve and cause it to stick or 
work hard. The packing around the valve stem should not be screwed 
up tight enough to cause unnecessary friction. The pipe connecting 
the governor with the inlet side of the exhauster causes the governor 
to act according to changes in the amount of gas made. When the 
machine is set up, open the air cock on the governor~ float, push the 
float down until its top.is even with the top of the outside tank, then 
fill about half full of water, pouring slowly, so that the water will 
have time to displace the air and rise to the same level in each chamber 
of the tank, then close the air cock. Set the steam valves so that all 
of the steam will go through the governor valve. Turn on the steam 
gradually and see what adjustments are needed. If the boiler pressure 
is high and the engine runs too fast for the amount of gas made, 
lengtheh the connecting rod, by means of the turnbuckle, thus closing 
the steam valve. If the engine runs too slow, shorten the rod. If the 
vacuum is too great, remove some of the counterbalance weight. If 
not enough, put on more weight. If the governor is too sensitive to 
small changes of pressure and causes the speed of the engine to change 
suddenly, lower the end of the connecting rod in the slot on the 
governor tank. If not sensitive enough, raise the rod in the slot. If 
the float swings up and down, opening the steam valve wide and then 
closing it completely, close the valve in the gas pipe tothe governor 
| fioat so that it will throttle the flow of gas through it and thus tend to 
hold the float steady. If itis ever necessary to take the governor or 
valve out, the steam by-pass valves can be turned ‘so as to by-pass the 
steam, and then the valve can be removed without stopping the ex- 
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hauster. The above suggestions should prove ample for the proper | bringing the impellers down to the touching point of the case. VW 
adjustment of the governor so that it will regulate within the capacity | that pressure goes off again the knocking would cease. Another « 


of the exhauster. Furthermore, I think in tightening up the anchor 
bolts care should be observed that the bed of the exhauster is not 
sprung. That is, the exhauster bed should be well and evenly shimmed 
up and grouted in cement or some other suitable substance. Before 
connecting the inlet and outlet pipes the exhauster should be thorough- 
ly cleaned of all grit, cinders and other dirt that may have accumulated 
during shipment or installation. 

Mr. G. Whysall—Referring to the difficulty in starting the exhauster 
after it has been out of service for some time, if on sending the exhauster 
down benzine is used in the lubricating cups, you will wash the ex- 
hauster walls, and when you get ready to start it up it will not stick. 
This is an easy way to obviate the difficulty referred to. 

Mr. C. G. Atwater—I want to add a few remarks about “sticking ” 
exhausters. We had some trouble with a plant for long distance gas 
transmission in which two exhausters coupled to a single shaft were 
driven by an engine belted toa pulley between them. These exhausters 
regularly stuck, if they were shut down for an hour or longer, and had 
to be pried loose before they would start. The makers examined them 
but did not overccme the trouble. We tried steaming them before start- 
ing to soften any tar that might have hardened on the paddles, and also 
used kerosene oil to cut out the tar. We also slackened the side plate 
bolts to give the paddles more end play and even put a thin gasket in 
them. Some one of these methods or all of them al ways succeeded after 
a while, but no one method seemed invariable. There was no tar to be 
found in the gas by ordinary tests, and the only condensation in the 
pressure line was oil or water. I might ask if there is any difference in 
comparative methods between the float governor and the diaphragm 
governor? 

Mr, Johnson—I think Mr. Hicks may be able to give you more infor- 
mation on that subject than I can. 

Mr. G. C. Hicks, Jr.—In answering that question it is rather hard to 
come to any definite conclusion on account of the fact that the applica- 
tion of the two styles is not necessarily the same, and in most cases is 
not the same. The diaphragm governor is used generally for higher 
pressures and for governing engines where they are running more 
nearly at their rated load. The float governor is to control conditions 
where the pressure must be kept very even and where the engine is 
usually underloaded so it has to be very sensitive in its adjustment. In 
our experience the float governor answers better than the diaphragm 
governor, but for service where the engine runs nearly full, or at its 
rated load. we find that the diaphragm governor, on account of its sim- 
plicity and ease of application, can be put directly on the engine if 
necessary and not on the exhauster at all, and is the more feasible and 
practical governor of the two for that purpose. That is as near as I can 
come to answering the question. 

Mr. Steenbergen—I would like to ask if anyone has had experience 
in the use of oi] in a tank instead of water? We have had trouble with 
our tanks rusting out about every 6 months, and we even considered 
the use of copper or galvanized iron. We have ascertained, however, 
that the use of oil in the tank seemed to remedy this difficulty. We had 
one in for two years which we treated in this way without rusting out. 

The President—One thought occurred to me during the reading of the 
paper that has not been touched upon particularly. I have seen ex- 
bausters that pounded or “knocked” inside without apparently any 
reason for it and not periodically, so that you would imagine it was 
when one of the wings came around, but it was occasionally. What 
would you do in a case of that kind? What is the cause of it and 
what would be the remedy? 

Mr. Johnson—Do you mean after the exhauster has been installed for 
a while? 

The President—Yes, after the exhauster was installed for some time 
at least there would be occasionally a knocking of the impellers on the 
inside. Not a regular knocking or periodical knocking, but occasion- 
ally without any apparent cause for it that we could discover. 

Mr. Johnson—It would be pretty hard to tell what was the cause of 
it. If it were a comparatively new machine I do not see what would 
cause it unless there would be some kind of a deposit in the exhauster 
that would accumulate and harden and the knocking would be the 
remedy, thus doing away with the accumulation or deposit if such ex- 
isted. I cannot imagine what would cause the exhauster to knock 
occasionally without any apparent reason. 

Mr. Hicks—That happens sometimes in a case where the adjustments 
are worn down a little and the impellers are very close to the bottom of 
the case. A slight increase in pressure may just bring it to the critical 


for it, as Mr. Johnson said, is the accumulation of dirt. If there is 
accumulation of either dirt or tar as the parts of the machine \ 
together, this accumulation will thrust the two awav from each ot 
forcing them to hit the case. Those are the two most frequent ca 
for irregular knocking. One other cause that I am reminded of is 
perature. An excess of temperature might cause a little binding 
produce a knocking, and any machine that is regulated to run ur 
one constant condition is much easier to keep in shape than a macl; 
that has to run under variable conditions, because you may get it 
perfectly for one condition and have a slight trouble with it if you 
operating it under another condition. In that case, with the mach 
running under more variable conditions as to temperature, etc 
machine should be built a little more open, which I think would pr: 
a solution of that difficulty. 
Mr. Atwater—Regarding the effect of temperature on an exhaust 
I have seen an exhauster shoved out of its position and made to kn: 
seriously by the expansion of the connections due to the difference 
tween summer and winter temperature. The cast iron line to the « 
hausters ran from outside the building directly to the exhauster inlet 
and was about 24 inches diameter. The exhauster was of the vertica 
type. The action of the temperature variation was the only cause that 
seemed to reasonably account for the trouble. The pipe was connect« | 
to the apparatus outside the building and was exposed to the winter cold 
and summer heat. The exhauster had shifted a tenth of an inch on its 
bed and lifted somewhat, moving slightly at each stroke and a kn: 
appeared in the coupling between it and the engine. When uncoupled 
the exhauster moved freely and was apparently all right, and there was 
no tar clogging. An expansion joint was designed to take up the thrus 
of the expansion, but temporary re-adjusiments and remedies aided 
enough to make it possible to wait till colder weather removed thie 
difficulty. I mention the point to show that the connections to tli 
exhauster can have considerable to do with trouble in its interna 
workings. 
Mr. Whysall—I would like to suggest the use of the steam turbii 
for guiding the exhausters instead of reciprocating engines as now used 
I believe we would get better regulation, and they certainly require less 
attention and would be less expensive to operate. The efficiency 
believe, would be as high if not higher than with the reciprocating 
engine as we find it in use to-day. 
Mr. Klumpp—Mr. Whysall spoke of operating exhausters by meauis 
of turbines. The present positive exhauster runs entirely too slow | 
allow of a satisfactory reduction of the turbine speed to be suitab|) 
adopted, especially in connection with the smaller turbines where (li 
speeds are enormous. The adoption of the turbine for direct driv: 
centrifugal exhausters or for blowers is a different proposition, and such 
installations are in general satisfactory use. It is preferable to operat | 
the turbine at a constant maximum speed for best economies. 
Mr. Schwarm—In one of the plants conducted by our company i 
town of about 5,000 people we drive the exhauster with a water mot 
which costs us about $100 a year. It is the most satisfactory pows 
ever saw for driving an exhauster. It works perfectly. We have 1 ; 
trouble with it whatever and the expense is very light. 
Mr. Hicks—Is that city water pressure’ 
Mr. Schwarm—Yes, sir. d 
Mr. Osbourne—I would like to know what the cost of that water is 0 
Mr. Schwarm—It costs us between $90 and $100a year to run ‘li oO} 
machine. 
Mr. Osbourne—I don’t mean that; I mean the cost of the city wat oc 
Mr. Schwarm—I could not say as to the cost per 1,000. 


Mr. Whysall—What is the size of the exhauster/ lif 
Mr. Schwarm—Six-inch, handling in the neighborhood of 1,00 to 
2,000 per hour. It isa small plant. ho 
Mr. J. R. Lynn—I think the adaptability of a water motor would | 5 
pend upon the generosity of the water company. we 
Mr. Johnson—Concerning the matter of packing which has b eu ay 
mentioned. One gentleman spoke about having the packing rem \!! ( 
in the exhauster for 9 years. That might speak well for the pack 1g ties 
or the exhauster or something else. If, however, any of you | ve y 
charge of an exhavster I would advise you never to allow tha to ‘it 


occur. The packing is bound to get hard, and it should be rene) 
whether the tar gets into the box or not, I should say every 3 mo 


at least. L 
Mr. Osbourne—The reason I made that statement was because '!i¢ a 
writer of the paper spoke about it as though it was a matter that sh: vf 





point so as to give the whole machine a little here and a little there, 


be taken care of when it was needed, I will say that that exha 
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been running 12 years, 24 hours a day; never stopped. But the 
ditions are very favorable. The gases are always of the same tem- 
iture, or praciically the same, so that you have no difference in 
perature in the gas which would cause any expansion or contrac- 

n, and it is one of the self-lubricating kind which takes care of the 

properly. To my personal knowledge I know that the packing has 

t been changed for 6 years. I will not go any further than that, but 

think I am safe in saying that it has not been changed for 9 

ars. 

Mr. Johnson—The exhauster may not have needed it, but the pack- 

g needs it every 3 months at least. 

Mr. McDonald (Ky.)—Mr. Johnson is at last ‘‘’fessing up” about 

wking. Now, I would like him to say something about journal boxes. 

re they to be left there until they give trouble or are they to be ad- 
isted before they give trouble? My experience with a machine is 
at as long as it runs all right you better leave it alone, for if you let 

e ordinary machinist get at it, it will not run quite so well after he 

done with it. (Laughter.) 

Mr. Johnson—As far as that is concerned, Mr. McDonald, it is a hard 

iestion to answer unless the conditions are stated. 

Mr. McDonald—In other words, how many years of continuous run- 

ing at an ordinary speed will the exhauster stand if it is well treated 

fore the journal boxes need readjustment? 

Mr. Johnson—That is rather a hard question to answer without 

uowing more of the existing conditions, but I should say at least 5 
years, if it is well cared for, without any adjustment. 

Mr. G. N. Clapp—I think that the number of years any machine will 
run would depend considerably upon the revolutions. Certainly a 
machine that was run ata very fast speed would need attention much 
svoner than one which was run at a slow speed. Now, the gentleman 
sitting in front of me says that he knows of one that ran for 9 years. 
That machine may not have done any more work in those 9 years than 
some Other machine in 1, 2 or 5 years. My experience with machines 
as been that it is better and cheaper to keep them as nearly new as 
possible, and that can be determined to some extent by the amount of 
work done by the machine. Some of thespeakers have called attention 
to the fact that the men around machines did not know how to take 
care of them. I think it is not so much ignorance as it is carelessness. 
| think if the superintendent, or whoever has charge, will call atten- 
tion to it frequently they will get the proper attention. But to have a 
specified time for repacking or readjustment or repairing, I think that 
would not apply to any large number of concerns, It might apply to 
one or two, but I think it depends almost entirely upon the amount of 
work done by a particular machine. : 

Mr. Osbourne—I simply called attention to the experience I had had 
with reference to the packing in this exhauster lasting for the length of 
time stated, because taking out your packing every 3 months would be 
un awful job. That is the only fault I have to find with Mr. Johnson’s 
exhauster. It isan awful job to take that packing out and renew it. 
lu the works I spoke of where the exhauster ran for such a length of 
time it had good engineering care and was looked after by a man who 
knew how to take care of it. The engineer himself gave it his personal 
care and that makes a great deal of difference, 

Mr. Hicks—A remark I would like to make about packing is that 
ammonia is a most destructive element in any packing. All packings 
depend for their flexibility more or less upon the animal and vegetable 
oilsin them, Ammonia cuts them right out and dries them up. The 
only way to get a long life in packing is to keep it soft and pliable by 
either laying it in graphite at the start, or oil, or keeping them oiled up 
occasionally, say every two weeks, by putting a little oil into the pack- 
ing so as to keep it soft, and in that way you can double or treble the 
life of ordinary flax packing. 

Mr. Lynn—Reference was made to a galvanized or copper float. I do 
not think any manufacturer of an exhauster would advise anybody to 

se a galvanized or copper float unprotected. The galvanized float 
would be very undesirable unless it had some good protection and a 
copper float would be considerably less desirable. 

On motion, Mr. Johnson was tendered a vote of thanks for his prac- 
t cal and valuable paper. 

The President—The next paper will be by Mr. W. H. Hammon, of 
ittsburgh, Pa., on the subject of 


LONG DISTANCE TRANSMISSION OF GAS. 


Unfortunately, Mr. Hammon has been so very busy that it was 
tterly impossible for him to prepare this paper in time for printing. 
li fact, it was not completed until within the last day ortwo. There 


are some mathematical problems worked out in the paper and I would 











like the members while Mr. Hammon is reading the paper to be as at- 
tentive as possible, for only in this way will they be able to get the full 
benefit of it. 

Mr. Hammon prefaced the paper in these words: Mr. President and 
Gentlemen—I feel a little bit like a boy reading a Greek oration. The 
little mathematics in the paper are very simple but without something 
to follow it it would indeed be Greek to attempt to make it plain, so 
that parts of it you will have to take for granted. If it should after- 
wards be published you will then have an opportunity to examine it 
more closely. 

Mr. Hammon then read the text of his paper, as follows: 


The problem of long distance transmission of gas has in recent years 
been receiving continually increased attention. The conditions which 
have brought about this result are many. Among the most prominent 
are the important experiments and interesting and able papers by Mr. F. 
H. Shelton on the economies resulting from the use of a larger central 
plant and the distribution therefrom of artificial gas at a rclatively high 
pressure to several neighboring cities or villages. The distribution of 
commercial power in the form of compressed air from a central station 
to mines, quarries and other relatively distant points has been another 
application of the same principle. But probably in a greater degree 
than any other has attention been directed to this problem in the trans- 
portation of natural gas. This discussion refers especially to the latter 
application, although in many particulars the principles are equally 
applicable to other industries. Until approximately 10 years ago cities 
using natural gas secured their supply from nearby fields and the work 
of conducting it 50 or 100 miles was practically unknown and by some 
intelligent men was considered almost impossible. In fact it has been 
stated that not many years ago one prominent man engaged in the 
natural gas industry expressed it as his opinion that if gas, being elastic, 
could be propelled through pipes, it must be done by placing exhausters 
at the discharge or low pressure end of the line and lowering the pres- 
sure on the line, thus ‘‘ pilling” the gas, because if there were an at- 
tempt to force from the high pressure end the gas would compress, and 
‘* like rubber,” the friction against the sides of the pipe would increase 
so rapidly as to tend to dam and obstruct rather than to increase the 
flow. 

The partial depletion of the fields near the market, rendered neces- 
sary, either: (1) An increase in the output from wells by pumping; (2) 
the delivery of gas from more distant fields, or (3) the abandonment of 
extensive and valuable distributing plants. 

Both the former methods have been tried to prevent the latter con- 
tingency. Many good low pressure pumps have been put in operation. 
They have reduced the pressure on the lines at the mouth of the wells 
and thus increased their output, and at the same time furnished the 
power to propel the increased output to the market. Lines were also 
run to more distant fields. 

By a repetition of these methods in even more distant fields the process 
of transporting gas has been extended until now it is being successfully 
and economically propelled from points near Weston, W. Va., to 
Toledo, O., a distance of 300 miles. Four companies are supplying 
the vicinity from points in Lewis, Harrison and Doddridge counties, 
W. Va., a distance of more than 100 miles through 5 or more lines 16 
inches in diameter and upwards. The amounts transported sometimes 
equal as much as 400,000,000 cubic feet in a single day. Cleveland and 
cities in Northern Ohio are being supplied at times of maximum 
demands with nearly 200,000,000 feet more from sources from 100 to 200 
miles distant, and at present work is being hastened to completion by 
which 200,000,000 cubic feet daily will be propeiled more than 150 miles 
from the fields in Kansas and Indian Territory. 

In the carrying out of these undertakings, many problems of interest 
to the engineer have arisen, several of which are here referred to. 
They are generally classified under two heads: Ist, pipe line problems; 
2d, propelling problems. 

Pipe Line Problems.—In considering the most economical laying of 
pipe for a gas line, in order that it may furnish the required quantity 
of gas, the following should be considered: (a) cost of pipe; (b! cost of 
laying; (c) rate of depreciation and repairs 

It can be shown that after a certain uniform thickness of pipe is al- 
lowed for corrosion (about ;'; of an*®inch) then the safe working pres- 
sure of a pipe varies inversely as the diameter; and the cost within 
certain limits varies as the square of the diameter, and the ratio of the 
cost to the output of line, with constant intake and discharge pressures, 
is proportional to the reciprocal of the square r@ot of the diameter of 
the pipe. These problems are somewhat interesting to solve, but as the 
pipe mills decline to make pipe capable of standing less working pres- 
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sure than 300 pounds to the square inch, in sizes of less than 10 inches, 
and as the additional expense of laying and operating larger lines be- 
comes excessive at a much higher pressure than 300 pounds, the prob- 
lems have chiefly a negative value. They are, however, as follows: 
Cost of Pipe.—The cost of the pipe within the limits of sizes ordi- 
narily employed for main, 7. e., in sizes from 4 to 16 inches in diameter, 
is approximately proportional to its weight. The force exerted by the 
pressure of gas tending to burst the pipe longitudinally at any given 
point, is for unit length: 


Force = d p where 
d = diameter of pipe and 
p = pressure of gas, 


This force will be resisted by the tenacity, of the metal at the points 
A and B, being equally divided between the two, therefore, the resist- 
ance to the pressure = 2 ctt where— 

ct = co-efficient of tension of the metal 
t = thickness of plate. 

Since the pressure and the resistance are equal, the formula becomes: 

(A) d p = 2 et. 

From this it is noted that the thickness of the pipe is proportional to 
the pressure it must hold. As the weight, and consequently the cost, 
of the pipe are proportional to the thickness and circumference, we 
have cost as follows: 

Cost: Constant ¢ X wt = CX cir. Xt, which is C 11 dt substituting 
the value of t from the equation (A), we have cost— 

11 DD 
Con = c - D*P 
2 ct 





(B) cost = C d*p, 
or the cost for the pipe in a line of varying pressures, is as the square 
of the diameter of the pipe, and directly as the pressure it will hold. 
The formula for the flow of gas through a pipe line at high pressure, 
with constants, determined by Mr. Forest M. Tow], is: 


‘nt —- nt) as hee 5 
a= 48 ¢/ Pi pba 4g / Pi — PP Ppa 


the cubic feet of gas discharged in 1 hour. 
absolute initial pressure in pounds—i. e., gauge pressure 
+ 14.7 pounds. 
p,~ absolute discharge pressure in pounds. 
d = diameter of pipe in inches. 
L = length of line in miles. 

From the equation we observe that the capacity of the line is propor- 
tional to the 5/2 power of the diameter, and since the cost was shown by 
equation (B) to be proportional to the square of the diameter, we have— 
Cost : to quantity :: d® : d§, or 


m3 
d 


(C) 
in which q 
P 


Cost = 
or the cost of the pipe for lines of varying output is as the reciprocal of 
the diameter. 

Referring again to the equation (C) for the flow of gas through a pipe 
line, we observe that the quantity is proportional to the square root of 
the difference between the squares of the initial and the discharge pres- 


sures; Or, q=C Vv p? —p? 
when we consider the diameter of the pipe and the length of the line 


constants. 
Since from the equation (B) we find the cost is proportional to the pres- 


sure the pipe will stand, we have the ratio of the cost to the quantity of 


(q asp,:V P? — ie p? or 


(E) cost= fis? 


And from this it is observed that when fe 


> — pi 


the gas cost: 


is 


a . , : 
y+. it will be more economic to increase the size of the pipe in order 


that the quantizy of the gas passed may be increased than to increase 


greater than 


When p, = O, then the V- 


= unity (1) and is greater 
— Pi 
/ 1 for all sizes above | inch in diameter. 

d 


These conditions exist at the discharge end of a line; where the 
charge pressure approximates O; at these portions of the line it is n 
economic to increase the diameter of the pipe than to increase 
initial pressure. However, near the initial end of the line p, appr 
mates more nearly to p, and in this portion of the line the value of 


p 

Pi — Pe 
tained with less expense by increasing the initial pressure than by 
creasing the size of the line. 

From the above it is observed that in laying a large line it is des 
able to use small pipe capable of standing high pressures at the field «) 
initial end, gradually increasing the size of the pipe as the discharve 
end is approached. This is evident also from the fact that the friction 
due to the flow of the fluid through the pipe is proportional to the 
square of the velocity, and as gas expands, due to the diminishing 
pressure on the line, from the initial to the discharge end, the velocity 
must be proportionally increased, since all of the gas flows through thie 
entire line. Therefore, the friction being as the square of the velocity, 
it is desirable in the portion of the line where the velocity is greatest to 
make the size of the pipe maximum. However, as mentioned above, 
pipe mills decline to make, without extra charge, pipe that will stand 
less than 300 pounds pressure to the square inch (allowing an ample 
factor for corrosion and safety) in sizes under 10-inch in diameter. 
Therefore, this argument can only apply to larger sizes of pipe, or at 
times where the pressure shall exceed 300 pounds to the square inch 
(B.) Cost of Laying.—The second subject for consideration in the cost 
of a line is the cost of laying. The factors entering into this, as usually 
included, are: Right of way, freight, hauling, pitching, pipe and coup 
lings, filling trench. 

The right of way and damages are necessarily irregular, but are 
roughly proportional to the size of the line. 

Freight varies as the weight and distance (except in pipe of very 
large sizes) and, therefore, as the diameter, and where pressure is con- 
sidered as the square of the diameter. Hauling like freight is propor- 
tional to the weight and distance, but itis subject to great variations 
because of the contour, roads, weather, etc. 

Ditching costs directly as the width of same, and in geometric ratio 
to depth, each of which is related to the diameter; the width being 
equal to the diamefer plus a constant. The depth of the ditch in smal! 
sizes equals the depth of soil required for cover by outside conditions, to 
which must be added the diameter of the pipe. In larger sizes, however, 
the ditch must be dug to an additional depth to prevent the pressure 
forcing the pipe from the ditch. In large lines, therefore, the cost of 
the ditch is c,d, for width, plus c,d’ for depth. Almost all work 
Pennsylvania and West Virginia has been done with a spade, but 
Wesiern Ohio, Indiana and Kansas ditching machines have been mi 
or less used. 

Character of Pipe: Coupling.—One important feature in line layi: 
to which considerable attention has been given recently, is the characte! 
of the pipe and the joints. Until since the development of the natura! 
gas industry, cast iron bowl and spigot pipe with leaded joints was 
practically the only line Jaid. Although still extensively laid, it is 
satisfactory. Its faults are too well known to need discussion. 
lack of elasticity in the packing material admits of leakage on 
settling of the pipe in the ditch, shortly after laying. Changes in t 
perature, with no provision for expansion and contraction, loosen 
lead packing. When laid in electrically charged soils, its excel 
conductivity causes it to readily accumulate a large electric curr 
which sets up electrolytic action between the lead and the iron in 
joints and thus causes leakage The writer personally knows of s 
extensive sections of large cast iron mains, paralleled by street 
tracks, where the repairs in three years cost as much as a new line, 
probably the loss from leakage was much greater. The advantag: 
cast iron pipe lines is that the pipe is practically indestructible: 
iron being only about one-third as expensive as wrought iron or s! 
the pipe can be made three times as thick without additional cost, 
the corrosion in the soil is less with cast iron than with wrought 
With the difficulty of imperfect joint solved, there is a decided ad 
tage in the use of cast iron pipe. In the effort to solve it cement 
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more economic to increase the initial pressure in order to obtain an in-' 


creased quantity of gas than to increase the diameter of the pipe. 





> is less than f 2. then it will be 


been used, but since this makes an absolute inflexible joint the 
frequently becomes subject to extreme strains, due to the settling 0! 
soil and changing of the temperature, and numerous breaks 
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curred in consequence, and usually at a time when the soil is frozen, 

is preventing the escape of gas to the surface, and increasing the 
inger of explosion. This danger can be lessened by laying the pipe 

a greater depth, but this entails decidedly greater expense, and fre- 
;1ent excavations on city streets will cause settling of the soil. The 

oximity of sewers with changeable temperatures and the frequent 
ying of heating and steam pipes in streets render it impossible to 
prevent these strains. Others have used the old-fashioned lead joints, 
with clamps composed of rubber packing rings held in position by iron 
tlanges. While this is practically the only means of reducing the leak- 
age of old, leaky joints, it is an expensive and far from satisfactory 
method of laying a new line. 

Recently several successful cast iron lines have been laid using rub- 
ber couplings in which the packing material has been rubber and 
similar to those used so extensively in recent years on natural gas 
lines. The advantages resulting are numerous, They are: 


(A.) Economy in laying. As the pipe can be connected on skids 
over the ditch and lowered by windlass, no large bell holes are needed 
as are necessary for calking or cementing. The joints are so simply 
and readily made that 6 men only are necessary for coupling 100 joints 
of 16-inch pipe per day outside of those engaged in ditching and mov- 
ing the pipe. 

(B.) The leakage is zero. 

(C.) The breakage of pipe due to strains is zero. 

(D.) Corrosion is less, as no tool marks injure the coating of the pipes. 

(E.) Electrolytic action is reduced to a minimum, as the rubber 
packing renders it possible to insulate the joints so that the resistance 
of the line will prevent the accumulation of a current. 

(F.) Economy of material. The cost of material in cast iron bowl 
and lead approximates the cost of coupling. Besides this the frequent 
clamps necessary to repair leaks add to the expense of the old style line. 


The criticism made to rubber couplings is confined. exclusively to 
their use with artificial gas, and this is due to the injury of the rubber 
by the condensible hydrocarbons in the gas. It is believed that this is 
more theoretical than fact, but if it exists it is a very easy matter to pro- 
tect the rubber. However, Mr. Isaac C. Baxter piped a large section of 
Windsor, Ont., more than 8 years ago, using rubber couplings, and 
has never had one dollar of repairs on the joints and has no leakage, 
and many other less extensive cases could be cited. While the rubber 
dissolves very readily in volatile oils when the oil is permitted to enter 
the pores of the rubber, this is not the case when the rubber is under 
great compression. It has frequently been noticed that as rubber dis- 
solves it swells to many times its original size, and since this is impos- 
sible when under compression the effect is obviated. The writer once 
had two nipples dead-capped on one end and the other ends were con- 
nected by a rubber coupling. The reservoir thus formed was filled 
with the first distillate of coal. He left the same for 30 days and at the 
end of that time the rubber showed no injury and was not even dis- 
colored except at the extreme inner tip that extended under the center- 
ring, which was not compressed. 

For field use, where the cost of hauling would add to the expense of 
the cast iron pipe line, and for uses where extremely high pressure are 
intended, wrought iron or mild steel are commonly used. In large 
sized pipe the cost of the pipe is somewhat more than the cost of cast 
iron, but when the increased freight, hauling and handling charges, 
and the more fragile character of the material are considered, the cost is 
about the same, and the lighter kinds have almost entirely replaced the 
cast iron for field and transporting systems. 

Formerly, for sizes of 10 inches or 12 inches in diaweter and under, 
screw-thread joints were used, but the best modern practice is to use 
rubber couplings in sizes from 3-inch or 4-inch to 24 inches in diameter. 
The reasons for this are: 


(a) Diminished cost, as the pipe is not weakened by the cutting of 
tireads nor cut by tongs; consequently lighter weight pipe can be used 
and corrosion lessened by coating pipe which is not injured in coupling. 

(b) Much less leakage. 

(c) Less expense in laying. 


lhe cost of laying 10-inch pipe, exclusive of digging and filling ditch, 
with couplings less than one-fourth what it is with screw pipe. At 
esent from 80 per cent. to 90 per cent. of the main lines, in sizes from 
nch te 20-inch, are being laid with rubber couplings. ’ 

As to the relative merits of wrought iron and steel, the general prefer- 


y 


nsed with and the bends can usually be made witb the joints, and by 


properly coating the pipe corrosion is insignificant. Therefore, since 
steel pipe is somewhat cheaper, a mild, soft form of steel is commonly 
used. 

Several other forms of pipe are quite extensively used, among which 
should be mentioned the Matheson joint. It is a wrought iron or steel 
bow] and spigot pipe, usually laid with lead packing and clamped with 
a rubber packing on the outside when laid. In this manner a satisfac: 
tory line has been made of large pipe, but the expense is more than that 
of plain end pipe and rubber coupling. It lacks the flexibility and does 
not admit of expansion and contraction. It has to be laid in the ditch, 

but only has half as many joints to leak. It is probable, however, that 
the percentage of leakage is more thaa twice as great per joint under 
the circumstances. 

tecently some large lines have been laid abroad of the locking-bar 
pipe, which, it is stated, have been very successful. This pipe consists 
of two sheets of steel bent into semi-cylindrical shape. These sheets 
have the longitudinal edges butted into a dovetail. These dovetails are 
fitted into grooves in the opposite edges of a coupling bar of iron, shaped 

like a capital H, when the groove is closed up by heavy excessive pres- 
sure about the dovetailed edges, thus forming the pipe. 

Large sized pipes made of plates riveted together have been used, but 
with only partial success, as it is very difficult to make and keep the 

seams tight. 

Filling Trench.—This expense is directly proportional to the size of 

the excavation, except where the size of the pipe is great in proportion 

to the size of ditch when some of the dirt must be carted away. 

Rate of Depreciation and Repairs.—The rate of depreciation of 
natural gas systems is much greater than that of artificial plants, due 
to the depletion of gas fields or reservoirs and the consequent necessity 

of frequently;lifting and moving lines to seek new supplies. The 

average life of a natural gas reservoir from discovery to such a point 
of depletion as to render it unprofitable to market the gas therefrom, is 
from 10 to 15 years, but as several years usually elapse after discovery 
before the field is sufficiently explored and developed to warrant the 
expense of laying extensive lines thereto, and the expense of transport- 
ing gas by artificial pressure is so great during the latter portion of the 
period, the*.usual successful commercial life of the field is reduced to 
from one-half to two-thirds the former limits. 

Since the value of pipe and material reclaimed on lifting a line is 
worth above the cost of reclaiming only about one-fourth the original 
cost of the line, the charge for depreciation must be taken at least one- 
tenth of cost. To this must be added 5 per cent. more yearly for re- 
pairs during the period, making the total for depreciation and repairs 
from 15 to 20 per cent. per year. . 

Compressing Problems.—In the early stages of the natural gas in- 
dustry the gas was conveyed to market by the initial or rock pressure 
of the wells. However, as the gas was depleted and the pressure 
waned other means were necessary to accomplish the result. To fur- 
nish this power has brought about the development of the modern gas 
compressor, which is among the most perfect of mechanical appliances. 

A number of steam power stations have been built in which are the 
most improved types of Corliss cross-compound units of 1,000-horse 
power and more, directly connected to compressors capable of operating 
against pressures of from 250 to 500 pounds persquare inch. These use 
natural gas as fuel and burn the gas with such economy that 1-horse 
power is maintained in the compressor cylinders with a consumption of 
but 18 feet to 20 feet of gas per hour. 

Within the past 3 or 4 years gas companies have availed themsel ves 
of the efficiency of gas engines which transform natural gas directly 
into power within the cylinder. At present duplex engines of this 
character, in which the piston receives an impulse with the same fre- 
quency and regularity of a Corliss engine, have been constructed. 
These are directly connected to the compressing cylinders and have so 
increased the efficiency that 1-horse power can be maintained with an 
expenditure of less than 10 feet of gas per hour. A few problems in gas 
compression will be referred to. rome 

The work in compressing per unit of time is: 

W = pressure times displacement. Where the pressure is the mean 
effective pressure of the compression. This in isothermal compression 


is: Mep = p, x hyp logop* and“in which p, and p, are the absolute in- 
rie Pe 


take and discharge pressures respectively. 


Foe : 7 er 4 ‘ . : Pp 

ce is given wrought iron, since it is easier to cut and bend, and its Q = displacement x —, or 
rrosion under certain conditions is less; however, since the use of rub- 
r couplings these conditions have less weight, as thread cutting is dis- 
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Substituting the values of Mep and displacement we have 


" P, 
W = p, x hyp log — x 
ion P, P, 


Cancelling p, and transposing 2 q, we have 





shields to prevent pieces of broken suction valves getting into | 
14.7q cylinders. 


With discharge valves the danger is not so great on account of | 


type of valve which can be used, and the faci that the tendency for t 
part of a broken discharge valve would be away from the cylinder 1: 


i stead of into it. 


w ” ) 
; 14.7 hyp log “ 
or, in compressing a given quantity of gas the work done is propor- 
tional to the hyp. log. of the ratio of the discharge and intake pres- 
sures, and if the intake pressure can be increased the discharge pressure 
may be increased in an equal ratio and the work remain a constant. 
For example, the work of compressing from 15 to 60 pounds absolute, 
or from 0 to 45 pounds gauge, is the same in isothermal compressions 
as in compressing from 45 to 225 pounds gauge pressure. In actual 
practice, as the water jackets of the compressor do not remove more 
than half the heat set free, the compression is not isothermal, and the 
work is increased by approximately 10 per cent. 
Since an increase in the intake pressure admits of an increase in the 


The question of size of valves is also worthy of some consideratio: 


In the early days large valves were used, which were heavy and cun 
bersome in action and the large lift necessary to give the requir 
opening caused a rapid wearing of both valves and seats. Rece) 
practice has reduced the diameter of valves to less than 3} inches, with 
corresponding reduction in the lift. 


Trouble is frequently caused from the sand and grit carried with t/ 


gas into the cylinders, and to take up the wear resulting from thes: 
cylinders are sometimes made with removable cast iron bushings « 
liners which can be replaced at comparatively small cost. 


The President—It is unfortunate that this interesting and valuab|e 


discharge pressure of equal ratio for the same work, it is evident that| paper could not be printed so that you could study it more in deta 


ultimate economy exists in so placing the compressing station that the 
intake pressure will be a maximum, which will ke accomplished by 


placing it as near the field or well end of the line as is practicable. A | subject is before you for discussion. 


further economy exists in that with high pressures the same quantity 
of gas can be passed through smaller cylinders, and, therefore, smaller 
and less expensive compressors are necessary. Also, the plant should 
be so designed as to discharge the gas at as high a pressure as is con- 
sistent with the safety and economy of the pipe line. 

In designing the size of the compressing cylinders for a given service 
it is necessary that their size be such that the engine may be able to 
operate the compressor at the point of maximum load. This has been 
found to be when p, equals about one-third of p,. 

There remain for comparison the mechanical problems and the diffi- 
culties encountered in the operation of compressing plants. Up to the 
point where the power is delivered to the compressor in a steam driven 
plant, by means of a rod extendimg chrough the steam cylinder head, 
the problem was comparatively simple, being nothing more or less than 
a steam engineering problem, where the boiler, engine and auxiliary 
units, such as steam pumps, feed water heaters, condensers, etc., are 
arranged according to the particular requirements along the line of 
current steam engineering practice. 

With the compressor, however, the problem was different, for new 
conditions have had to be met, and it has been only during the last few 
years that the compressor has reached any degree of perfection. 

The solution of these questions is largely due to the steam engine 
indicator applied to the gas compressor. Through it the gas companies 
and engine builders who built the compressors came to realize the 
clearances which had previously been permitted in low pressure air 
work were absolutely prohibitive, when long ranges of compression 
were to be accomplished. In the most approved compressors of to-day 
the actual clearance is often as little as one-tenth per cent. Conical 
heads are used upon the cylinders with conical followers on the piston 
for the purpose of providing sufficient surface for the inlet and discharge 

valves, so that a sufficient number of the same can be located in the 
head and close to the cylinder, thus doing away with long ports from 
the cylinder to these valves. Where these ports exist clearances are 
introduced with a corresponding loss of economy, depending upon the 
number of compressions. 
The actual clearances obtained, including that due to valve ports, and 
that portion of cylinder not swept through by the piston, amount in the 
best practice to less than 1 per cent. However, this multiplied by the 
number of compressions might be increased to 5 per cent. Sizes of 
valves, their weight and the percentage of valve area are also matters 
which have received attention. 
The ratio of valve area to piston area which has been found satisfac- 
tory is about as 1to 10 where a piston speed of 600 feet per minute is 
used. «This causes the gas to pass through the valves at a speed of about 
6,000 feet per minute. Where the valve area is restricted beyond this 
point, with a corresponding increase in the velocity of flow, throttling 
takes place with a resulting peak on the card and an increase of load 
with no more useful work accomplished. If the valves are made heavy 
they become slungish and slow in closing with an accompanying loss 
ineconomy. If they are made light the danger of breakage is intro- 
duced, which would be very serious if any of the parts found their way 
into the cylinder. With the small clearances, a piece of broken valve 


not larger than a hickory nut might cause the wreckage of a cylinder 


If, however, any of the members wish to ask for further informatio 
Mr. Hammon no doubt will be pleased to accede to your request. T! 


Mr. McDonald, Louisville—Mr. Hammon has shown such an absol.! 
knowledge of his subject, being able to even think in hyperbolic 
logarithms, that I hate to take issue with him on anythin g about whic! 
he is no doubt more familiar than the rest of us, but I w ant to know i 
I understood him correctly when he said that the cost of wrought iron 
pipe will vary as the square of the diameter? Now, the perimeter wi! 
vary as the diameter and the weight of metal will vary as the diameter, 
so I cannot think of any reason why the cost should vary as the square 
of the diameter. 

Mr. Hammon—When the pressure that the pipes must hold is con- 
sidered, the cost will be as the square of the diameter because the thick 
ness of the pipe must vary as the pressure it will hold, and the cost be- 
ing proportional to the weight, will vary as to the circumference mu! 
tiplied by the thickness. The circumference is as the diameter and tle 
thickness being as the diameter the cost will be as the diameter squared. 
Mr. John Franklin—Respecting rubber joints I would like to ask 
Mr. Hammon regarding them. When he spoke of rubber packing for 
joints in cast iron pipe being much preferable to lead or cement | 
would like to inquire a little more in detail just what kind of a joint 
was referred to. 

Mr. Hammon—Are you acquainted with the couplings used for piping 
natural gas at all? 

Mr. Franklin—No, I am not. 

Mr. Hammon—There is a coupling made in which is a center ring 
that acts as a collar inclosing the ‘ends of the joints to be coupled and 
against which is pressed a rubber gasket. This gasket is packed into 
the crevice between the center ring and the pipe by means of flanges 
bolted together across the joint, thus preventing the escape of gas from 
the joint. 

Mr. Doherty —Wouldn’t it be a good thing for Mr. Hammon to keep 
track of all the questions propounded and then to answer them at oue 
time? 

The President—You may do that if you will, Mr. Hammon. 

Mr. Shattuck—Mr. Hammon gives the amount of gas required to 
develop horse power in its most economical compressor. I would like 
to know from him how many cubic feet compresses per horse power. 
In a duplex, single acting machine it takes 1j-horse power to compress 
1,000 cubic feet; that is 1} per hour from zero to 30 pounds. I have 
figured on using rubber joints if we could only get a pipe about 50) leet 
long. It would then be practically as cheap, counting the rubber ind 
all, asa screw-and-socket joint. But it is practically out of the yes 
tion to get a 30-foot pipe. We have some rubber joints that have |e! 
in 4 years on an artificial gas main and have taken them up in inc: as 
ing the size of the pipe and found them absolutely tight. We have ily 
had one rubber joint that gave out, and in that instance we found ‘ial 
in putting it on it was pinched and was not screwed up properly It 
was screwed up too tight on one side, leaving a chance for the g.s \° 
cut its way through on the other side. We found that the rubber 2) 
on the inside of the pipe were eaten off by the oils in the gasand ‘ere 
carried along to our drips and services, plugging them up. The Dr sse! 
people got out an asbestos joint, or a joint which had an asbesto~ ¢i? 
instead of a rubber cap, which seems to answer the purpose, alth ug! 
we have found some asbestos in the line which was probably torn « ! by 





or entire side of an engine. All gas compressors are now provided with 


friction resulting from particles of sand passing over the joint. 
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rence to the question of electrolysis, it seems to be the opinion of 
ny experts that it is a bad plan to cut the line up and insulate it. It 
etter to make it a continuous line, picking the current off at frequent 
ces and carrying it back with one conductor to the power house. 
re seems to be a difference of opinion, however. I have so far used 
ilated joints, but I think there is more to be said on that subject and 
he course of time the problem will be solved to the satisfaction of all. 
Hammon said with broken discharge valves the tendency was to fly 
iy from the danger point. While I do not follow him in that, it 
is, aS soon as the suction stroke comes on, the back pressure is going 
orce the valye back on the cylinder. To guard against such trouble 
ij! of our valves now have a cage to prevent the broken parts from 
dropping into the cylinder. 


f 


(he President—Mr. Hammon, if it suits you better, you may answer 

se questions as they are propounded. 

\Ir. Hammon—I will make a memorandum of the questions as they 
are propounded and answer them later. 

Mr. Klumpp—I would like to know what provision they make to 
prevent a line from blowing out when they strike ‘‘L’s” in exposed 
places? For instance, a pipe coming out of the ground and making a 
bridge crossing, there is apt to be either an ‘‘L” or a bend of some 
kind, and I would like to inquire what provision is made with a rub. 
ber joint to protect it? Then, also, if a long line was suspended from 
the bottom by a tie rod, whether there is any provision to anchor it and 
to keep it from buckling? In actual practice I would like to know if 
this buckling occurs, and if itdoes what course is pursued to prevent it? 

Mr. H. A. Carpenter—Following the same line of thought, Mr. 
Hammon mentioned that under certain pressures and sizes of pipes it 
was necessary to have a deeper fill on top of the pipe to hold it in the 
trench. I would like to have some information from him as to what 
course should be pursued, for instance at large bends or where you 
changed the direction of your pipe line. Assuming that you have 
anchored it as it is necessary to anchor it, do you ever have any trouble 
with these bends exploding? Is there a calculation that has to be made 
on account of the radius of the curvature of the bend, or do you ter- 
minate one line directly into another? I would like to know just ex- 
actly how that is done, especially with pressures up to 300 pounds. 

Mr. Whysall—I cannot see that we are saving any time in discussing 
these questions in this manner. I think it would be more satisfactory 
to let Mr. Hammon reply as the questions are raised. 

The President—Mr. Hammon, we would be glad to have you do that. 

Mr. Hammon—As to some of these questions perhaps I will have 
some difficulty in replying to them to your satisfaction. Regarding the 
amount of horse power necessary for compressing a certain amount of 
gas, of course, that depends upon the limits through which you are 
compressing. Ina lift from zero to 50 pounds, we figure about 1,000- 
horse power to 10,000,000 feet of gas or 100-horse power to 1,000,000 feet 
of gas—lifting as I say from zero to 50 gauge pressure. That is a fair 
statement I think of the rule, and if you can reduce it to your par- 
ticular condition you can determine from that what the result will be. 
Of course from zero to 25 it is not as big a piece of work; whereas from 
ero to 75 itis more. Your engine is doing the heaviest work when the 
absolute discharge pressure is three times the absolute intake; or to state 
it the other way, when the absolute intake pressure is about one-third 
of the absolute discharge. This rule must be worked out mathematically 
to suit different conditions. For different gases it depends upon the 
specific heat of the gases and their gravity. 

Mr. Klum pp—Isn’t it about 50 to 55 pounds for a heavy load, or an 
average of about 50 pounds? 

Mr. Harmmon—With 30 pounds discharge pressure the intake pres- 
sure that would make the load a maximum would be about zero gauge 
pressure. When you get to 50 pounds the maximum load will be 50 
plus 15, making 65, and 3 of 65, or 22 absolute pressure, or 7 pounds 
gauge pressure. Now, as to insulated couplings with a rubber apron 
in artificial gas; of course, the rubber apron will be dissolved. I have 
experimented considerably, endeavoring to find the proper material for 
‘usalating artificial gas. The best method I know of is to coat it with 
sole substance that is insoluble to the action of hydrocarbon on the 
de of the center ring. 
ir. Carpenter—W hat has been the result of your experiments? 

‘tr, Hammon—It is pretty hard to say what that material is. I have 
le experiments with substances that make a sort of a stone coating. 
to the relative merits of insulation and tying the pipe line to the 
oar of the generator, it may look as if you have made an improve- 

meat, but I have serious doubt personally as to its being an improve- 

Meat. Your pipe gets loaded with an extremely high current and 

*vvy pipe of less voltage than your own that lies near yours, and 


m 
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every article, whether pipe or anything else with less voltage than your 
own, when it comes near your pipe line, will cause your pipe to be in- 
jured at that point. By the present method of putting the negative 
bus-bar to the ground you have this advantage, that the high pressure 
section of your line will be out and away from the power house and 
be scattered all over your system and thus divided up. But the actual 
results I think are much more serious. In working with gas heavily 
charged you are liable to have a fire and consequent injury by getting 
in contact with it. I have seen pipes where the workman was using a 
shovel, and by bringing it in contact with another pipe it would set up an 
are and burn a hole in the pipe in a very short time and thus cause in- 
jury. Now, in regard to angles. Where you make toosharp an angle 
working under high pressure you have toanchor your pipe. That is 
the only thing there is to do if you are handling extremely high pres- 
sures and you make asharp angle with a rubber coupling. It will 
stand about 150 pounds to the square inch before it will pull out, but 
when you go above that point you must anchor your pipe if you make 
sharp angles to keep the elbow from pulling away. In my work we 
use couplings that will admit of a small angle and we divide the angle 
up among a number of joints by making a small angle in each one, 
and thus the joint of pipe buried in the earth itself acts as the anchor. 
In going down [| think it is wise to use a coupling that you can make a 
certain amount of angle with. Then there is no tendency towards 
buckling or strain of any sort. I think that also covers the question 
propounded by the gentleman with reference to explosion. I have 
seep Many cases where there have been explosions due to the blowing 
off of a coupling, pulling the pipe apart on a bend. You have to put 
the pipe in the ground an extra depth when you are going to use very 
high pressures or a large pipe in order that it may stay there and not 
pull. 

Mr. Doherty—I want to first explain why I suggested that Mr. Ham- 
mon wait and answer all of the questions at one time. That isa fixed 
rule with all engineering societies, and I think it has been the custom 
in the Ohio Gas Light Association. I know that it has prevailed in all 
the other Gas Associations. There is an advantage in it, I think; but 
in a paper like this, where so many questions are asked, the method 
which has been suggested and which has been followed in this instance 
is no doubt the better method, although I would hate to see it established 
as a precedent. I have been interested in the problem of electrolysis 
and I have heard a great many rules laid down. I know of no rule 
which is universally applicable except the rule to protect your pipes so 
as to prevent any current from leaving through an electrolyte. Thatis 
the only safe rule to follow That is a fundamental rule and you have 
to come back to it in any discussion on the subject or in any effort to 
remedy the trouble. In some cases you may find conditions are such 
that you may best protect your pipes by a metallic connection to the 
negative bus. Occasionally in using an insulated joint you simply 
make the same current leave the pipe any number of times and thus 
cause depreciation all through your line while you can have all of your 
current leave your pipe but once, and leave it at one point, it seems to 
me to be less serious than it is where it leaves it at hundreds of places 
and then comes back on the pipe, thus causing general depreciation 
throughout the entire city. You have more paving to tear up for one 
thing, and I have never seen a report on electrolysis where I thought 
the reporters analyzed their problem thoroughly. I do hold that there 
is no fixed law which is generally applicable. I wasconsiderably inter- 
ested in that portion of the paper of Mr. Hammon wherein he referred 
to the curtailing of the leakage on artificial gas mains. ‘lake the best 
practice that now prevails and our leakage is considered to be great 
enough in the minimum, so that my figures would indicate that we 
could afford to spend $1,000 more per mile to make our lines tight or 
approximately tight. I think our practice with reference to distribution 
is in greater need of improvement than almost any other branch of the 
gas business. Mr. Shattuck has sajd that if he could get a pipe 30 feet 
long he could afford to use a joint similar to those used on natural gas 
mains. It seems to me he would closely approximate that condition by 
using an insulated joint and bolted joint between a flexible joint, if his 
pipe has strength enough and the character of the soil is such as to per- 
mit the contraction and expansion to be sent on to the flexible joint 
there to be taken up, and I believe it would be. I have never been in 
sympathy with the method of ugyng a number of cement joints and then 
a lead joint. If you will figure on the power required to pull a pile it 
will indicate that the pipe will break before the expansion or contrac- 
tion will be taken up by the lead joint, if it is possible to take it up by 
the lead joint. ‘You must also remember that lead has no elasticity and 
you can easily compress it but it will not pm back. There area num- 





ber of other matters which interest me in connection with Mr. Hammon’s 
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paper. One was his statement that they used Professor Robinson’s for- 
mula. I would like to ask him what records are available to substan- 
tiate these various formulz and determine which one is accurate. I 
I would also like to suggest in this connection to Mr. Shattuck that Mr. 
Hammon would probably give him more or less information in his com- 
mittee work which would be of great value to the committee. Likewise 
would suggest to you. Mr. President—I do not make this as a motion 
—that the Committee on ‘‘ Flow of Gas in Pipes” be increased to four, 
and that Mr. Hammon be induced to serve on that Committee. I was 
greatly pleased by the tone of Mr. Hammon’s paper. It reminds me of 
a friend of mine who always expresses himself in slang, and he describes 
the different engineers he runs across by the use of the expression, ‘‘ He 
is one of those fellows who talks in rag-time;”’ and when he strikes a 
fellow who is about half-way right he says, ‘‘ He is a fellow who talks 
intwo-four time.” Using his form of comparison, I would say that Mr. 
Hammon has been talking to us in ‘*‘four-four time.” (Laughter and 
applause.) Mr. Hammon praised the gas compressor as a very perfect 
machine. My experience has been of all the poor pieces of apparatus 
on the market the worst was the gas or air compressor. He, however, 
is working under a condition where his compression, as I understand it, 
is only 3 to 1, and it is possible to get very good results from a com- 
pressor under those conditions. I wanted to ask him how much of a 
change in volume they permit on one stage compression and where they 
draw the line from one to two or more compression. I was also inter- 
ested in the statement as to the small clearance he provides for his com- 
pressors, and would like to ask how he can figure out a maximum for 
1 stage compression zero to 30 pounds, or changing the volume from 3 
to 1 is all that is permitted with a compressor having as little clearance 
as he states. It seems to me the llmit of compression would be very 
much greater than 3to1. In some instances it is not uncommon to 
compress from 6 to 1 in a single stage compression. I was also inter- 
ested in his statement with reference to the actual compression line be- 
tween his isothermal and adiabatic. I do not know whether he gave 
the speed of the gas through the valves. Ididn’t hear it if it was stated, 
but 1 suppose if the paper is printed we can refer to it in that way. 

Mr. Hammon—Six thousand feet per minute. 

Mr. Doherty—I was also interested to know whether they use a com- 
pressor with mechanical valves or automatic valves? I would also like 
to know how large a piston they think it necessary to put a tail rod on. 
In a general way, Mr. President, I think this paper is a particularly 
valuable one. I predict in the next 5 years there will be very pro- 
nounced changes in our present methods of distributing artificial gas, 
resulting especially from our efforts to secure tighter lines with less 
leakage on them, and I think we can learn a great deal from natural 
gas people on this subject. I am also greatly pleased to know that this 
meeting of the Ohio Gas Light Association has shown a disposition to 
bring in and secure the benefits and experiences of the power engineer 
and the natural gas man, and to know that there is one organization at 
least where gas engineers of all sorts can get together and exchange 
experiences and secure the benefits which result from such knowledge 
and experience. 

Mr. Hammon—I was rather surprised at the statement that the equal 
economy between a bow] and spigot joint and coupling joints would 
be about 30 feet. I presume you used cement in your work. 

Mr. Shattuck—I referred to wrought iron pipe, not to cast iron pipe. 

Mr. Doherty—I did not say cast iron, did I? 

Mr. Shattuck—I meant wrought iron couplings. 

Mr. Hammon—You compared the economy of a 30-foot joint with a 
rubber coupling, with what? A 30-foot joint with rubber coupling was 
equal to what? 

Mr. Shattuck—We used rubber couplings once in say 500 feet, while 
you use them on every length, and if we could have a 30-foot wrought 
iron pipe, I figured that the saving in labor would make it as cheap for 
us to use rubber joints once in 30 feet as it would be to use them as we 
now use them. We could do it equally as well as to use a screw pipe. 

Mr. Hammon—Do I understand you to say that you use screw pipe 
and then put them on that often? 

Mr. Shattuck— Yes. 

Mr. Hammon—I would like to take the contract of laying your line 
with rubber couplings and make it stand equally as long and not 
charge you 1 cent more than your screw line. I can use a little lighter 
pipe which would more than compensate for the increased cost of 
couplings. I will not weaken it by cutting the threads in it. I will 
lay it so that it will last longer because in laying a screw pipe when 
you screw it up with your tongs you leave marks in the protecting 
coating that will have to be repaired. I will lay it so much cheaper 
that, adding the increased cost of the rubber couplings, I will still be 


ahead, taking the contract at the same price as you would pay 
screw joints. I will also guarantee that you will have a better 
after Iam through than you will have if you follow the method 
have been following. 

Mr. J. T. Lynn—What kind of a coupling will you use/ 

Mr. Hammon—A rubber coupling. 

Mr. Lynn—W hat joint? 

Mr. Hammon—TIf I had the contract I would use the Hammon co 
ling, but you can accomplish the sume result with a Dresser or a Da 
ton coupling. I think we better leave the discussion of insulation uw 
everybody has spoken on that subject. Of course, there are a gr 
many ideas as to what is best in insulating. This paper does n 
especially refer to it, but as it is a subject that has been very interesti: 
to me, of course, I have my own opinion about it. I also appreciate t 
fact that others may have different opinions. Now, I did not mean 
say at all that in compressing gas the most economical point of seco: 
stage was at 30 pounds. I meant to say that at 30 pounds dischary: 
pressure the maximum work would be performed when you were 
taking your gas in at zero, but in actual practice in second stage com 
pression we usually take it at about 50 pounds; the first stage compres 
sion takes it from zero up to 50 pounds, and the second stage from 5 
to approximately 300. In actual use in natural gas service our wells 
at first supply all our pressure. Then as the pressure depletes, if we 
need 300 pounds to carry enough gas through our lines to supply our 
market, and the well pressure will not maintain 300 pounds on the 
line, we put on a compressor that will take it at any intake pressure 
from 50 up to 300 and discharge it at 300 pounds and we keep taking 1| 
at the varying intake pressures from that time on until our field wil] 
only supply the required amount at 50. Then we install other con 
pressors that will take it in at any intake pressure from 50 down to 
?ero and operate them in conjunction with the first compressors wit! 
an intercooler between. As to actual experience in compression 
regarding how closely we approximate the isothermal curve and how 
nearly we approach the adiabatic I should say we approach a curve 
about one half between each. That is a rough approximation. It is 
about half-and-half way between the isothermal and the adiabatic. | 
think the best results in gas compressors are to be obtained from tlie 
use of automatic valves rather than the mechanically operated valves 
We have gone through the experimental stage so far as mechanically 
operated valves are concerned and our experience has not been very 
satisfactory. They get out of order and shut us down more frequent); 
than the poppet valve. We use a very small poppet valve and by 
using a conical head on the cylinder we get a larger area and a 
stronger cylinder than after we have bored a flat cylinder to put in an 
equal number of valves and it has necessarily been very much weak 
ened. We have a larger area by using a conical head and get plent) 
of valve area and also plenty of strength in the cylinder head by that 
means and a very small clearance. By using a small valve you can 
make a smaller clearance than you can by using a larger one. 

Mr. Shattuck—One more question. Is there the same tendency in 
natural gas to gum the valves as in artificial gas? 

Mr. Hammon—Not unless it carries sulphur. 

Mr. Shattuck—In artificial gas there is a considerable tendency to 
gum the valves and we have used oil to try to overcome it. Our ex- 
perience is that the mechanical valve is better for artificial gas t! 
the poppet valve. 

Mr. Norris—Mr. Hammon spoke of using couplings on ordinary cast 
iron joints, and I understood him to say that there were certain in- 
cidental disadvantages in first construction. I would like to kno 
just what those disadvantages are, if he had anything more definit: 
mind aside from the cost. 

Mr. Hammon—I did not oppose the use of rubber couplings for 
iron pipe, but the use of a clamp on top of the bow] and spigot pipe. If 
I were laying a new line it could be done more economically by 
carding the bow] and spigot joint and using ordinary rubber couplin 
The pipe will cost about the same in one case as the other, so that c: 
paring the two in cost you have the cost of the bow] and the lea: to 
compensate for the cost of couplings. 

The President—I would like to say that many artificial gas men : 
general thing do not appreciate the use of the flexible rubber coup! 
We have an idea it costs us much more to lay a line that way tha 
does otherwise. I had an experience this last year. I laid as a ‘vst 
about 2 miles of 8-inch line, using the ordinary weight pipe. I waned 
to use that weight because I wished to tap service pipes directly | .t0 
the line, so did not wish to useathinner pipe. I used the Hammon 


ial 





coupler. The cost of the pipe plus the cost of the couplings was about 
74 cents more than I would have to pay for the ordinary screw p.pe. 
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‘he cost of laying the line, digging the ditch, laying the pipe and the 
illing was less than 8 cents per foot. I figured we saved enough on 
hat work to pay for the extra cost of the couplings. In addition to 
hat Teventually got an absolutely tight lime. When I tirst turned 
he gas into the line at 30 pounds I had a leak that was caused by a 
racked center ring in a coupling. We dug that out and replaced it 
vith one that was all right, turned the gas in at 30 pounds and left it 
tand for—I don’t remember how many days now; but I have a record 
f it at the office. There was no depreciation in pressure at all and no 

akage onthe line as far asI could see. We went very carefully 
»ver the line afterwards and took all the precautions we could take to 
scertain whether there was any leakage, because I was afraid when I 
ame to actually use the line it would be in the winter time and I 

ould not be able to find any leaks if we had them. I wanted to find 
vhatever leaks there were before we really needed the line. I was 
ery careful about that and after inspecting and examining in every 
way we could we did not find any leaks and I do not think there were 
ny. 

On motion a very hearty vote of thanks was tendered to Mr. Hammon 
or his very valuable paper, and to emphasize the appreciation of the 
Association the expression of thanks was taken by a rising vote. 

The President—Gentlemen, with the consent of the Association I will 
uerease the membership of the Committee on Flow of Gas in Pipes to 
four and we will try and prevail upon Mr. Hammon to help us on that 


Committee. [To be Continued.] 








When Large Cities Will Have Cheap Electricity. 


atin 

Electricity, writing in answer to the query, remarks: Agitation and 
legislation cannot effectively alter the actual cost of electricity. They 
may impose restrictions, through which a fancied relief is obtained, but 
the three great fuels of mankind, coal, oil and wood, will still be 
charged for at a rate which nets a reasonable margin of profit to their 
owners. The State recognizes the impossibility of imposing its will upon 
industrial enterprises whose business methods are clean in this respect. 
[t cannot force concerns to sell coal or oil or wuod at a loss, and, there- 
fore, it is in many respects similarly situated with regard to those cor- 
porate interests self-intrusted with the great municipal responsibility of 
supplying electricity for lighting the city streets. These facts are known 
to be applicable, not only to specific instances where public sentiment 
has cried out against extortion, but to the great majority of cases where 
electricity performs this public service. 

Therefore, the absolute cost of fuel and the cost of the complete elec- 
tric light installation are, in the aggregate, the sources of expense—the 
one permanent, the other continuous—upon which are based the charges 
for electricity. If the fuel charges are reduced to figures admittedly fair 
by the purchasers, and the installation of a central station and its many 
accessories is laid down on such economic lines as those best justified by 
the opinions of the most competent of engineers, then the outlay has not 
been excessive and it is necessary to consider the financial conditions in- 
volved, which must be the cause of such prices as are charged for elec- 
irical energy. These, in detail, cannot be adequately reviewed without 
special provision being made for many pages of statistics. Yet the gen- 
eral reasons may be briefly presented in conjuuction with those that 
will indicate the time when large cities will have cheap electricity. 

Among those that may be presented are such as refer to the earlier 
experimental period of electric lighting, that time during which the 
system required creation. Plants were constructed and reconstructed, 
and the entire lower section of New York was covered with an expensive 
underground network of wires. The earlier history involved heavy ex- 
penditures, which partly composes the debt of older companies in the 
lighting field. Much money had to be sunk before success came, in the 
shape of enough consumers of current to found the basis of an assured 

ndustry. The details, which in the end will constitute the complete 
clements of a great plant, are not as yet all perfect. Every half decade 
x decade sees changes of a most important nature. And it can be 
eadily understood that with the swift advance of new devices in the 

eld of electric lighting, the new additions will make as marked a trans- 
ormation in the central stations of 10 years hence as those of 10 years 
igo have made in the present. 

While it may be added that over-capitalization also adds its load of 
nancial responsibility to the shoulders of those promoting the interests 
f electric lighting, frequently this is done in anticipation of a natural 
udustrial growth and for this reason becomes absolutely legitimate. 
Vhen this is carried on to excess, however, and the dividends that must 
© paid on watered stock constitute a burden to the community in the 


must be taken to modify such conditions and transfer the load to where 
it properly belongs. 

Large cities will have cheap electricity if the great natural sources of 
power are employed whose utilization would result in low prices and 
efficient lighting and heating for even the most humble. 

It would be very much better to burn coal at the mines and transmit 
electricity to New York at high pressure than ship coal here by steam 
roads for the same purpose. No well-constituted body of electrical 
engineers would refuse to entertain this idea seriously. On the other 
hand, water power in the Appalachian and Rocky Mountain ranges for 
the inland towns, and Niagara toward the north, would supply large 
amounts of power for industrial purposes. A system of tide motors 
highly developed has shown great efficiency at several points on the 
Atlantic and Pacific coasts in the last few years. It may not be too 
much like unwholesome anticipation to predict the erection of trunk 
power lines carrying the electrical energy for whole States in the near 
future. Such a public necessity like light deserves just as much con- 
sideration as pure water or fresh air. It will be only a question of time 
before this idea will burrow its way into the minds of the general pub- 
lic, whose wish in this land is law. 








SPECIAL ENGLISH CORRESPONDENCE. 


——_—— 
COMMUNICATED BY Norton H. HuMPuHrRyS. 
SALISBURY, ENGLAND, April 10th, 1905. 
A Businesslike Association.—The 5 Cubic Feet Fetish.—The Stethe- 
scope as an Aid to the Gas Works’ Manager. 

The Isle of Wight Gas Association cannot boast of a large district or 
a large number of members, yet it is no empty compliment to say that 
the lack in quantity is compensated for in the matter of quality. The 
area of the Island is not extensive, perhaps about 200 square miles, and 
the number of undertakings concerned is under a dozen, yet the Asso- 
ciation, which was formed in the autumn of 1903, and has just held 
its first annual meeting, having for its object the promotion and ad- 
vancement of the various movements connected with the gas industry 
of the Isle of Wight, as well as the discussion and consideration of 
matters of professional and commercial interest, has acted well up to 
its title. That it isno mere kid§glove and easy-chair, 3 days-a-year 
society, with half the time devoted to the social element, is shown by 
the fact that during the 19 months concerned, 10 general and 10 com- 
mittee meetings were held, at which many matters were discussed. 
These included the best means of advertising as a counterblast to the 
efforts of the electric light interests, the sales of residual products, and 
the arrangement of important installations of gas lighting in public 
buildings. Handbills and post cards were distributed and a public 
challenge as to the relative costs of gas and electricity was issued to 
the Electric Light and Power Company, who declined to take it up. 
This is no matter for surprise, as it is notorious that while electricians 
make all sorts of claims as to the *‘ cheapness ” of electricity, they do 
not care to force a plain statementof fact. They prefer vague generalli- 
ties, or some roundabout argument that ‘no fellah can understand.” 
As the result of the action of the Association the prices of residuals 
have been assisted. Improved gas appliances have been introduced, 
and the services of a canvasser, whose time will be apportioned be- 
tween the members, have been retained. A notable feature was the 
presence of several directors at the meeting. The want of sympathy 
between the directors’ board room and the gas associations, has fre- 
quently been lamented, and perhaps the best way of removing it is for 
the latter to justify their existence. An argument of the better price 
for coke costs is likely to go further than any amount of eloquence. 

There is the more need for action of the nature taken by the Isle of 
Wight Association, in view of the fact that strenuous efforts are being 
made by electricians in the way of pushing business. Their capita! 
expenditure is heavy, and any loss of existing or of prospective business, 
such as that brought about by the increased use of gas for incandescent 
lighting, must touch them on the raw. Arrangements have been made 
for a National Exhibition on the lines of the Earl’s Court Exhibition, to 
be held in London in the autumn, and in addition to this an ingenious 
device has been hit upon for the small provincial towns. A large pub- 
lic hall is engaged for a week and fitted up with an attractive show of 
various applications of electrfity, an illuminated fountain and other 
marvels. The same is very well advertised, together with an announce- 
ment that while a small charge is made for admission, the whole of the 
proceeds, without any deduction for expenses, will be handed to the 








| principal local public charity. As a redult of this double barrelled 
'combination of philanthropy and business, a good advertisement is 


‘ay of overcharges for current, it is quite evident that radical measures' obtained at a very moderate cost. The chairman of the Institution 
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selected to receive the gross proceeds, is of course delighted to open the 
show in person, and to give it a good send off. And as he is a person of 
some influence and standing in the district, usually possessed of a handle 
to his name, this of itself is no mean advantage. Many individuals are 
thus inveigled into what is to all intents and purposes, however artfully 
disguised, a show room, sale and order department of the company. 
The old proverb of the spider and fly is again illustrated, as astute 
salesmen are in attendance to make the best of the opportunity. 

Someone has remarked in reference to the motto, Magna est veritas, 
that a right down deliberate lie, well stuck to, will run it pretty close. 
Such is evidently the opinion of the electricians, for notwithstanding 
the preponderance of evidence, both theoretical and practical. they 
persist in statements to the effect that electricity is cheaper than gas. In 
1876 it was announced that the Edison light would be one-tenth the cost 
of gas, and in one form or another the same old yarn is still put out and 
persisted in. They ignore the fact that many, like the parson who 
found honesty to be the best policy, have tried both, and have made no 
secret of the result, and that local authorities, even aganst a sneaking 
predilection for their own electric light works, are compelled toown that 
incandescent gas light is the cheaper. Several other statements ad- 
vanced in the interest of electric companies are more remarkable for 
plausibility than accuracy, and there is a notiecable evasion of any ref- 
erence tothe incandescent gas light. A statement addressed by aclergy- 
man in Nottingham tothe editor of a local newspaper probably fur- 
nishes the reason for all this flutter. He says: ‘‘The use of incandescent 
gas instead of electric light for our choir has resulted in the electric 
light account for last Christmas being £2-15-7 instead of about £7 the 
previous Christmas. We get a better light and the only murmur I 
have heard is that the whole church is not yet Jighted with gas man- 
tles.” This experience is not confined to Nottingham. 

I have already directed attention to the extraordinary conclusions 
arrived at by the Department Committee appointed by the House of 
Parliament to inquire into the question of standard testing, to the effect 
that one burner—Sugg’s No. 1 Argand—one chimney 6 by 2 inches, and 
one rate of consumption—5 cubic feet per hour—should be used for test- 
ing all qualities of gas. The decision has already been referred to in con- 
nection with the Parliamentary Committee work of the present session, 
and it is evident, from a letter written by the President of the Institution 
of Gas Engineers to the Journal of Gas Lighting and Gas World, that 
the representative body of the gas industry does not intend to sit down 
quietly under such an infliction. Mr. Irving remarks that the Institute 
have already memorialized the Board of Trade in reference to the very 
unjust methods of testing of gas for illuminating power that is recom- 
mended by the Committee, and that a paper on the Committee’s report 
has been promised for the next meeting of the Institution, by Mr. C. 
Carpenter, the Chief Engineer of the South Metropolitan Gas Company. 
Every opportunity will be afforded for discussion and for taking further 
action if thought desirable. The Committee do not say what is to be 
done in the case of a 20-candle gas, which, burnt in the No. 1 Argand 
at the 5 cubic foot rate, would yield more lampblack than light and ren- 
der the operator ‘‘ sootable” for taking the part of Othellothe Moor 
without further makeup in the matter of complexion, probably because 
their attention was divided to the other end of the scale. The tendency 
is towards lower illuminating power, and they, therefore, investigated 
the effects as regards lower qualities. In respect to these they admitted 
that the 5 cubic foot rate would prejudice the companies to some extent. 
But the answer to this was that it did not matter, as all that was wanted 
was to give the gasa name. They said in effect that it did not matter 
if a 14-candle gas was in future known as a 13-candle. It would not 
matter, perhaps, if a sovereign was held to be worth only 19 shillings— 
to the parties who hold all silver. But what about the rights of those 
who hold all gold? This exactly represents the position as regards the 
public and the gas companies. If you tell a consumer that, although 
the gas is called 13-candle it is really 14, will he believe it? He will, 
figuratively, if not actually, ‘‘ put his thumb unto his nose and spread 
his fingers out.” The custom in regard to photometrical value has been 
established for half a century, and it is the value that is indicated when 
the gas is burnt by the best available methods open to the use of the 
consumer. No laboratory fakement would pass muster, but it must be 
such appliances and methods as could be adopted by any customer in 
any room or shop. This is what is understood as the standard photo- 
metrical value, and now the Committee propose to substitute something 
else, and apparently impressed by the quotation, ‘‘ A rose by any other 
name would smell as sweet,” they say it does not matter. But asa 
question of sentiment alone it is of importance. The electricians would 
probably resent a Parliamentary recommendation that a 16-candle glow 
lamp should be known as a 14-candle in the future. But the matter 





does not stop at sentiment. Questions of price and dividend are based 
upon photometrical value, and in connection with these it is obvious 
that if the recommendation is accepted a rise would be taken out 
of the gas companies to the extent of 1 or 2 candles value, or whateve: 
the difference between the new 5-foot notion and the fair test as hitherto 
recognized may be. The 5 cubic foot fetish has already cost gas com 
panies, and through them the consumers, thousansd of pounds with 
no compensating benefit to either. The consumer in particular knows 
little about it and cares less. All he wants is a good light at a cheap 
rate. And he might well exclaim, in regard to the question of testing 
for illuminating power—save me from my friends. Official testing was 
all very well while gas practically held a monopoly, but is quite un 
necessary when the consumer has the choice of several otheragents. It 
is perhaps a compliment to the importance of gas that it should be so 
carefully regulated, while other things are absolutely uncoutrolled, but 
in common fairness gas should be allowed as much freedom as oil, 
candles or electricity. 

A novel suggestion has been put forward by Mr. J. Napier Myers, o! 
Saltcoats. He remarks that since the whole operation from the retort 
to the gasholder is of necessity carried on in closed vessels, one must 
depend upon imagination to some extent for a knowledge of what is 
going on. Much assistance may be derived by the use of a stethescoy 
as used by medical men for the purpose of taking soundings at the re 
tort lids, the exhauster, washer, meter, etc., as with a little experience 
it is possible to become as familiar with the working sounds when in 
normal condition, as a doctor does with the working of the human 
heart. It has been suggested that in the absence of a proper medica! 
appliance the trumpet of a gramophone is an efficient substitute. Th: 
probability is that every gas works superintendent depends to a greater 
extent than is evident at first sight upon the assistance afforded by his 
ears, in maintaining an efficient supervision of the operations. When 
out of sight but within hearing, it is quite possible to follow the pro 
gress of any particular charge in the retort house. But so far it has 
been usual to depend upon unassisted hearing. Now it appears that in 
addition to spectacles and magnifying glasses for the sight there will 
be a trumpet for the ears. At present smelling, tasting and feeling 
have to go without crutches, but perhaps with the advancement of 
scicnce some artificial aids may be found for them also, and when al! 
is complete the gas manager with his paraphernalia will be an object 
of admiration to the scientist and of terror to the evil disposed on the 
staff. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 

THe New York and Queens County Gas Company, of Flushing, 
N. Y., has awarded to the Gas Machinery Company, of Cleveland, O., 
a contract for an important purifier installation. 





Mr. Howarp 8. Boots, of Burlington, Vt., has been appointed 
Superintendent of the new plant in Bennington, Vt. Mr. Fred. J. 
Sisco succeeds Mr. Booth at Burlington. 





Mr. R. W. Moore, formerly in the employ of the North Shore Gas 
Company, Waukegan, Ills., has been put in charge of the office force 
of the Wausau (Wis.) Company. 





ADVICES by way of Grand Rapids, Mich., are to this effect: ‘‘ Some 
months ago the common council of Belding, Mich., granted a 30-yea: 
franchise to Henry J. Leonard to operate a gas plant there. Some day: 
ago articles were filed with the Secretary of State incorporating th« 
Belding Gas Company, with Henry J. Leonard named as Presiden 
and General Manager, and Mr. Walter S. Lambertson as Secretar) 
and Treasurer. A site has been secured and Mr. Edward F. Gallagher 
of Ionia, has been engaged to superintend the construction of the plant 
which it is said will be completed by September Ist. 





Messrs. JoHN B. ReYNoups, A. A. Holbrook, John B. Price and C 
R. Troxell, of Wilkes-Barre, Pa., have purchased the Stroudsbu: 
(Pa.) Gas Company. The concern supplies gas in Stroudsburg an 
East Stroudsburg. It also controls the water service in and to th 
named towns. 





Mr. THomas E. WALSH, Superintendent of the Catskill (N. Y.) Ga 
Company’s works since 1890, has resigned that post in order to assum 
charge of the plant of the Saugerties (N. Y.) Gas Company. 





THE Municipal Council, of Venice, Italy, has determined to purchas 
the local gas property and to hereafter operate the same on municipa 
account, 
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A SPECIAL meeting of the shareholders in the Pekin (Ills.) Gas, Heat- 
ing and Manufacturing Company, will be held the afternoon of the 
10th inst. The object of the meeting is to amend the Company’s cor- 
porate title. 


AT the annual meeting of the Derby (Conn.) Gas Company the of- 
ficers elected were: Directors, Royal M. Bassett, Thomas Wallace, C. 
EK. Clark, D. 8S. Brinsmade, Frank E. Hoadley, Chas. F. Brooker, 
Chas. N. Downs, Albert W. Philips and Charles H. Nettleton; Presi- 
dent and Treasurer, Chas. H. Nettleton; Vice-President, C. E. Clark: 
Secretary, George H. Scranton. 


A CORRESPONDENT in Hartford, Conn., forwards the following: 
‘* Judge Robinson, of the Tolland County Superior Court has appointed 
Walton J. Warner, of Branford, Conn., permanent receiver of the 
Stafford Springs (Conn.) Gas and Electric Company. A temporary re- 
ceiver was named several weeks ago, and now the appointment is 
made permanent. The finances of the Company have been unsatisfac- 
tory for a considerable time, and the embarrassment became so acute 
that payment of interest on outstanding bonds was defaulted. The 
Company’s plant is dilapidated and it will require considerable ex- 
penditure to put it in good condition.” 





THE resignations of H. D. Waldridge and A. G. Hodenpyl from the 
directorate of the Grand Rapids (Mich.) Gas Light Company have been 
accepted. Messrs. William H. Anderson and Henry Sullivan are their 
successors. 


THE annual meeting of the U. G.I. Company will be held in the 
home offices at noon to-day. 


Mr. F. H. Corson has resumed the position of Superintendent to the 
Winnepesaukee Gas and Electric Company, of Laconia, N. H. He 
seems to be the right man in the right place. 





Mr. FRANK D. Mosss has been awarded a contract to furnish and 
erect complete, at Spokane, Wash., two 12 feet by 24 feet by 8 
feet deep purifiers. The Moses system of reversing valves will be used. 
Mr. F. H. Shelton is the constructing engineer. 





MANAGER Conroy, whose clever handling of the New York offces of 
the General Gas Light Company, of Kalamazoo, Mich:, has made many 
new friends for him, informs us that the Company has changed its 
Eastern headquarters from 54 Warren street to 46 West Broadway. The 
export trade of the Company has increased so rapidly, and its general 
Eastern trade as well, that the Warren street quarters were all too 
cramped. In the West Broadway location the Company has certainly 
placed itself so that its wares and goods may truly shine. The ground 
tloor will be occupied by the general offices and a handsome showroom: 


the latter division, of course, will be given over to the display of a com- | 


plete line of Humphrey lamps, flashlight signs and other goods. A 
feature of the floor line is a *‘ Visitor’s Corner,” in the precincts of 
which will be found all the paraphernalia of a secretary’s den —desk 
and material for desk equipment, almanacs, directories, telephone 
railroad guides and the like. The location is an excellent one on the 
score of convenience, for within easy, in fact ‘‘ next,” distance, surface 
subway, elevated and ferry transportation are at the command of the 
Com pauy’s patrons, 


A CORRESPONDENT in Detroit, Mich., writing under date of April 22d, 
says: ‘“‘Mr. Samuel Ball, Assistant Superintendent of the Jackson 
Mich.) gas works, has accepted the position of General Manager of the 
La Porte (Ind.) Gas Company. Mr. Ball graduated from the Univer- 
sity of Michigan in 1903, and held worthily for the appointed time the 
Ggas Scholarship maintained by the Michigan Gas Association. His 
successor at Jackson has not been appointed, at least up to this date.” 





Mr. L. E. Curtis is to have charge of the new plant that is being 
‘onstructed at Negaunee, Mich., by the Marquette Gas and Traction 
Company. 


THE Bilbro plan for the constrnetion and operation of a gas plant at 
Gadsden, Ala., does not seem to be making much headway. 
GOVERNOR PENNYPACKER, of Pennsylvania, has vetoed the legisla- 
tive measure authorizing the boroughs of the State to manufacture cas 
. bd _ ? 
for the purpose of supplying themselves and their inhabitants with light, 
heat and fuel, and for such purpose conferring the right of eminent 
domain. The Governor in his ambiguous memorandum accompanying 
the veto, remarks that this is an instance of improvident and improper 


legislation and explains that in its passage the bill was so amended as to 
ake away from the boroughs that which they already possessed. 





Mr. P. F. Roowan, Superintendent of the Saratoga, Springs (N. Y.) 


(sas, Electric Light and Power Company, has been appointed Manager 


f the light and power division of the Hudson River Water Company 








for the distributing stations operated by the Company between Glens 
Falls and Albany. 





THE entire property of the Watkins (N. Y.) Gas and Electric Light 
Company were sold at auction recently to Mr. M. L. Driesbach, of 
Easton, Pa., at his bid of $7,500. The purchaser represented the bond- 
holders. The claims of all kinds against the Company are said to 
aggregate not less than $108,500. 

THE regular quarterly dividend of 2} per cent. on the shares of the 
Municipal Gas Company, of Albany, N. Y., is payable to-day. 

Mr. WILLIAM FINDLEY Burns, for quite on to half a century promi- 
nent in the business history of Baltimore, Md., died in that city a fort- 


night ago. He was in his 86th year, having been born in Baltimore, 
January 13th, 1820. In 1871 he was elected President of the Peoples 
Gas Company, of Baltimore, remaining as such until that celebrated 
opposition concern was merged with the Consolidated Gas Company, 
of Baltimore, in 1880. He wasa Director in the latter at the time of his 
death. He was also largely interested in the affairs of the Consolida- 
tion Coal Company. 


THE Mella Brothers, of Torrington, Conn., have been awarded the 
contract ior the distributing gas mains that are to be placed this sum- 
mer in Bristol, Conn., by the Bristol and Plainville Tramway Com- 
pany. 


At the annual meeting of the New London (Conn.) Gas and Electric 
Company the executive management named was: President, James 
Hislop; Vice-President, B. P. Learned; Secretary, J. T. Bushnell; 
Treasurer, A. M. Young. 





In the argument made by the proprietors of the Lynn (Mass.) Gas 
and Electric Company before the State Board of Gas and Electric Light 
Commissioners, for the right to issue $230,000 additional capital stock, 
no one appeared in opposition. The cost of the new holder, in com- 
plete working order, is put at $155,000. 





A COMPLETE reorganization of the gas, electric light and street rail- 
way properties of Baton Rouge, La., has been arranged for. 


Messrs. Lippon Fick, R. J. Flick, Morris Williams and A. M. 
| Williams have applied to the State authorities for the right to operate 
la gas works ‘‘to be called the Gas Company of Salisbury township, 
the character and object of which are the manufacture and supply of 
| was for light only to the public in the township of Salisbury, Lehigh 
| county, Pennsylvania, and such persons, partnerships and corporations 
residing therein or adjacent thereto, that may desire the same,” etc. 

















Mr. A. S. HALLE, formerly connected with the new business depart- 
ment of the Denver (Col.) Gas and Electric Company, has accepted a 
| position with the new business department of the Consolidated Gas 
Company, of New Jersey. 





THE shareholders of the Holland (Mich.) Gas Company, which was 
recently taken over by local capitalists, have elected the following 
Directors: G. J. Diekema, (teo. E. Kollen, A. C. Keppel. B. D. Keppel, 
J. G. Van Putten, John Besman, I. Marsilje and R. N. de Merelle; 
President, J. G. Van Putten; Vice-President, George E. Kollen; Sec- 
retary and Treasurer, I. Marsilje; Manager, R. D. Keppel. + 





Mr. J. E. SHIBLEY, for some time Superintendent of the gas plant at 
Middletown, Pa., is now in the service of the Consolidated Gas Com- 
pany of this city. 





THE following from a recent issue of the Springfield (Mass.) Repub 
lican, from President Tenney, of the Springfield Gas Light Company, 
explains itself: You have noticed in the papers an item to the effect 


that beginning with July 1, the net price of gas in the city of Spring- 
field will be 95 cents, and the Directors, in making this, have provided 
that the following clause be placed on all bills sent out by the Company: 


|‘*The price of gas is $1.10 per 1,000 feet, with a discount of 15 cents 


per 1,000 feet if paid at the office of the Company on or before the 10th 
day of the month in which the bill is presented. Meter rent of $7 per 
year will becharged consumers whose bills do not amount to $7 per year.”’ 
|To show clearly how this meter rent will operate we wil! say that 
during the year all bills will be sent out monthly, showing the con- 
sumption per consumer, and in the month of August, anuually, we 
will go over our accounts, and those burning no gas will be charged $7, 
while those burning and pafing for a less amount than would equal $7 
for the year will be charged in addition the ditfereuce between that 
amount and $7. It is not our desire to be arbitrary in this matter of the 
meter charge, and we will request all of our customers using several 
meters to consolidate them, as far as possible, and the cost of this con- 
solidation will be borne by the Compavy¥. Under this‘arrangement the 
city will be able to purchase gas at as low a rate, freight charges con- 








sidered, as any other city in this commonwealth. 
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The Market for Gas Securities. 
—= 

There wasn’t any fair market for gas securi- 
ties of the local sort this week. The whole 
transactions were of the short-and-long trading 
sert. Consolidated closed before the holiday 
(this year it was shared by gentile and jew) at 
199% to 200, but the following Monday Con- 
solidated sold at 204, next day at 206%, then 
Wednesday’s work showed a bit of a loss and 
bad Thursday, sent the price to 200. This day 
(the next Friday) some rejuvenation ne oye! 
in that Consolidated closed at 202 to 203, 
spite of the fact that the legislative chan Fe 
left New York on the Empire State Express, 
carrying with it its digest and recommenda- 
tions—that is, the committee members who 
were able to travel on tat train were taken by 
it. The committee had » bad night in arrang- 
ing for that which is to have the consideration 
of their colleagues. We think it is truth to 
state that the Company will tolerate no un- 
reasonable interference with prices. 

Brooklyn Union is weak when it should be 
strong, but the Brooklyn sagging is likely 
Owing to non-support. We believe, however, 
that people conversant with the situation will 
not **short” the Brooklyn shares. Peoples, of 
Chicago, without any cause, has been battered 
to 104§ to 3, and Baltimore is unchanged. 
Laclede, prefered, is 100 bid. Gas bonds are 
stll inquired for at holders’ figures, even some 
of the odd ‘“‘New York and East River's” 
attracting attention. A fair quotation for De- 
troit City looks like 85 to 90. 








Gas Stocks. 





Otati by G w. 
Qu ons ~ ae. pane A pete and 
16 Wau Sreeet, New Yorx O1rr. 
May 1. 


at 7" All communications will receive particular atten- 
on. 


DF me quotations are based on the par value 

NV. ¥. Oity Companies. Oapital. Par. Bid. Asked. 
Consolidated ....04....0+0+00+$73,177,000 100 202 203 
Central Union, Bonds, 5's. . 3,000,000 1,000 108% 110 
Equitable Bonds, 6’s...,.... 1,000,000 1,000 .. 10¢ 
“Ist Con.5’s....... 2,800,000 1,000 118 120 


BRINE ccnctnsancsvescoocces 3,500,000 100 300 320 
Municipal Bonds.,.......... 750,000 ee 


New Amsterdam Gas Co. .. 


Bonds, 5°S ....e00eeee0ee 11,000,000" 1,000 112 113% 


New York & Richmond Gas 

Co. (Staten Island)...... 1,500,000 
lst Mtg. Gold Bds.5 p. ct. 1,000,000 
Northern Union, Bonds,5’s. 1,250,000 
New York and East River.. 
Bonds 18t 5'8.......sse008 
** 1st Con. 5’s.....0. 
Standard, ..ccvrcescccccccece 
Preferred .....cccccccece 
Bonds, ist Mortgage, 5°s 
Yonkers eeeeeeeeesereeeeseee 
Out-of-Town Compantes. 
Brooklyn Union .....++sse+0+ 15,000,000 
” ** Bonds(5’s) 15 000,000 


8,500,000 
1,500,000 
5,000,000 
5,000,000 
1,500,000 

299,650 


Bay State...cceccsseceee-- 50,000,000 
- ncome Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 
RRR DS...c 00000 509,000 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 
24 “ “ “ 8,000,000 
Buftale City Gas Co...... 5,500,000 
- Bonds, 5's 5,250,000 
Sapital, Sacramento...... 500,000 
Bonds (6°8)......see00-- 150,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 


Cincinnati Gas and Electric 
OD ccccdcccocesscccccccccce 0,000 SRD 
Columbus (O.) Gas Co., Ist 


Mortgage Bonds.......... 1,500,000 
Columbus (O.) Gas Lt. & 
Heating Co....ssseee..-es 1,682,750 
Preferred.......++.+-.. 3,026,500 
Consumers, Toronto........  ,000,000 
Consolidated, Baltimore.... 11,000,000 
Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6’s. 1,000,000 
Equitable, ist 6’s....... 910,000 
Consolidated, ist 5’s.... 1,490 000 
Consolidated GasCo.ofN.J. 1,000,000 
= (Gap aie 0S...00. 880,000 
DURES sccccccescsscsccce 75,000 
Detroit City Gas Co........ 4,825,500 
“* Prior Lien 5’s....... 5,603,000 
Detrcit Gas Co., 5’S..e5 cess 381,000 
** Ine. 5’s.. 16,000 
= Gas & Fuel Co. oe 
Bonds........++. 2,000,000 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne .......-ssesee. 2,000,000 
“ Bonds...... sees 2,000,000 
Grand Rapids Gas Lt. Co. 
lst Mtg.5's........ceeesees 1,225,000 
Hartford.....cccrscccccsccee 750,000 


Hudson County Gas Co., of 
New Jersey.....sesseeees 10,500,000 
ae Bonds, 5°s...... 10,500,000 
Indianapolis...... .......++. 2,000,000 
“Bonds, 6’s....... 2,650,000 
Jackson Gas Co....cccssees 250,000 
* Bae RRas. BP Biccnncer 290,000 

Kansas City Gas Light Co., 
of Missouri............... 5,000,000 
Bonds, 1st 5°8......+++++. 3,822,000 
Laclede, St. Louis .......... 10,000,000 
Preferred......... 2,500,000 
Bonds .......00+ sseseee 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 
Bonds .....00+ ceseseeees 1,000,006 


Louisville. .......sceeeeeeess 2,570,000 
Madison Gas & Elec. Co. 
‘s 1st Mtg. 6’s......... 350,000 


* 6 per cent. scrip, 
Gue 1910.....c000 
Montreal, Canada .......... 2,000,000 
Nashville Gas Lt. Co........ 1,000,000 
Newark, N. J.,Con. Gas Co. 6,000,000 
Bonds, 6'S .....+see00-00+ 4,600,000 
New Haven.......ssseecee08. 2,000,000 
Peoples G. L. & Coke Co., of 
CHICAZO......0000e-e0004 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 
2d > +... 2,500,000 
Rochester Gas & Elec.Co.. 2,150,000 
Preferred.......ssessee+ 2,150,000 
Consolidated 5°s........ 2,000,000 
San Francisco, Cal. ........ 15,800,000 


St. Joseph Gas Co. 
” lst Mtg. 5°s........ 


St. Paul Gas Light Co...... 
ist Mortgage 6°s........ 
Extension, 6°8........00+ 
General Mortgage, 5's.. 

Gynneuns, Hi. Y.. cccvccccccee 
DoMOS. .ccccccccccecccece 

Washington, D. © cocsececes 
First mortgage 6's...... 

Western, Milwaukee........ 


100,000 


751,000 
1,600,000 
650,000 
600,000 
2,465,000 
1,975,000 
2,047 000 
2,600,000 
600,000 
4,000,000 





Wilmington, Del...... esesee 600,000 


100 


1,000 


100 
1,000 


100 
100 


106 


1,000 


112 
106% 
125 
145 


130 

200 

113 
% 


93 


82 
47% 


104 
107% 
97% 


8834 
107% 


8546 


89 
55 
10446 


104% 


101 


100 
10844 
143 
10744 
218 
110, 


105 
10454 


104 


118 
874 
586 


45 
113 
112% 


BE8 


10434 


108 


89% 
109 
204 

90 
118 


101 


105 
200 


105% 
108 
10 


108 


10244 


87 
21834 


10534 


10434 


5834 


47 
116 
115 


&& 
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REMOVAL NOTICE, 


— —<_s —— 


The New York Improved 
Meter Company, on and 
after May 1, 1905, will be} 
located at 306-308-310 E. 

A7th ‘Street, New York City. 


li 1560- t 


POSITION WANTED 


As Superintendent of a 
Medium-Sized Gas Works, 


Present position, manager and superintendent. Thoroughly 
understands both coal and water gas manufacture. Eight 
years’ experience, divided between construction, operation 
and manufacture. Best of references from pre - nt e mploy- 
ers and others. Address, ** SUPERINTENDE »* 

1558-5 Care this Journal. 

















Position Wanted 


By a young man with some company who appre- 
ciates interest taken in their affairs. The appli- 
cant has had seven years’ experience with water 
gas and electric companies as kookkeeper, collec- 
tor and solicitor, and has a knowledge of the bus- 
iness in general. 


1560-1 Address, ** WANTED,” care this Journal. 


_ SS — ™ 
= 

Position Wanted 
AS SUPERINTENDENT or MANAGER, 
By a young and active man, who has had 7 years’ 
experience in the gas business ; 4 years as super 
intendent in a town of 30,000. 

Address, ‘‘ A. W. B.,”’ 

1559-4 Care this Journal, 
As superintendent by a first-class gas engineer and success- 
ful hustler for new business. Also, experienced in selling 
gas stoves, laying high and Jow pressure gas mains. Under- 
stands the manutacture of coal and water gas in detail, also 
reconstruction of benches and water gas apparatus. Super- 
intendent of gas company for a number of years. Will find 
me up-to-date and energetic young man. Can furnish best of 
references. Address, ** HUSTLER, No. 2,” 
1559-2 Care this Journal. 




















Position Wanted 


FOR CAPABLE ENGINEER, 
Experienced in gas works construction, 
and who can get results in manufacture, 
distribution and new business. 

1357-4 Address, ** DEVELOPER,” care this Journal. 


WANTED, 


An Experienced Tar Distiller. 
Address, with references and stating 


experience and salary expecte 2d, 
~\ &. B., 


1559-4 Care this Journal). 
WANTED, 
Salesman having Experience in the 
Pitch and Roofing Trade. 
Address, with references and stating 


experience and salary expected, 
“am Be” 


1559-4 are this Journal 














WANTED, 
A 6 or 7-Foot Station Meter, 
Second-hand. It must be in good repair and 
admit of fitting with a Hinman drum. 


Address, SPRINGFIELD GAS AND ELECTRIC CO, 
1559-3 Springfield, Mo. 














- WANTED, 


A Set of Second-Hand Purifiers, 
Either 12 feet by 15 feet, 10 feet by 12 feet, 
or 15 feet by 18 feet. Address, stating 
condition and price, 

1560-tf KEENE GAS & ELECTRIC CO., Keene, N. H. 








Patent Rights for Sale, 


Archibald Little’s British Patent (No. 
24,995, 1903). German and Ameri- 
can Patents Applied for. 


We are open to receive offers for the control 
of this patent in the United States, either on 
the basis of royalty or purchase outright. 
The patent is for inclined retorts, and the 
cost of the building is 30 per cent. less than 


for the standard inclined retort bench. 


Apply to ARCHIBALD LITTLE, 
New Conveyor Co., Limited, 


1557-4 Smethwick-near-Birmingham, England. 











FOR SALE, 


One 10-Horse Power Otto Gas Engine, 
Tank and Batteries, 
Latest style; used six months. Address, the 


SARATOGA GAS, ELECTRIC LIGHT & POWER CO., 
1545-tf Saratoga Springs, N. Y. 





GASHOLDER FOR SALE. 


We Lave a 31,000 veubie foot holder (50 feet 
in diameter) for sale. Holder is in brick 
tank. Erected by Deily & Fowler. 


KALAMAZOO GAS COMPANY, 
1552-tf KALAMAZOO, MICH. 


«FOR SALE, 


The following second-hand gas works appar- 
atus and fixtures: 











One No. 2 Root Exhauster, 6-inch connections; en- 
gine on base of same; in good shape. 

One 4-Foot American Station Meter (in bad re- 
pair, but frame all right), for 6-inch connections. 
Two Sets Castings, complete, for two benches of 6's; 
all for 7 inch connections. 

Two Sets Castings, complete, for two benches of 6's; 
all for self-sealing mouthpieces; nearly new. 

One Connelly Street Governor, 6-inch connections 


All the above we offer were in service up 
to a short time ago, being displaced when we 
built an entirely new plant. Here is an 
opportunity to buy material at a bargain. 
1555-6 LOWA CITY GAS LIGHT CO., Icwa City, Ia. 








WANTED, 


Two Second-Hand Purifier Boxes, 


In good condition, with chain lift and center- 
seal, capable of handling 40,000 cubic feet of 
gas daily. Address, “ PURIFIERS,” 





lam Weber Sons, New York De ccccccoveceeseecsooces 708 





Utilize Your Cas Liquor. 









About 10 
in use. Write te 


STROH & OSIUS, Patentees, or 





1559-4 Care this Journal. 





MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
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(Concluded from page 695.) 


SELF-SEALING MOUTHPIECE DOORS. 
Continental lron Works, Brooklyn, N.Y. .....sssseessess 714 
Davis & Farnum Mfg. Co., Waltham, Mass.... . 712 


Fred. Bredel Co., Milwaukee, WiS.....ccccceseseceeseeees @10 
Isbell-Porter Co., Newark, N. J....... cccccccccesccccccccs tid 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......sscesssees 712 
Logan Iron Works, Brooklyn, N.Y.......ceesseeeseseees 116 
R. D. Wood & Co., Philadelphia, Pa......cccsessseessees 714 
Stacey Mfg. Co., Cincinnati, O.....ccccccccccscccccccccccs Sd 
The Gas Machinery Co., Cleveland, O.......000-..-eseses 700 
The Western Gas Construction Co., Fort Wayne,Ind.. 720 
CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City...ccceesseee voveees TOE 
INCANDESCENT GAS LAMPS. 
Central Lighting Co., New York City......csscccsees---- 699 
D. M. Steward Mfg. Co., Chattanooga, Tenn............ 657 
General Gas Light Co., Kalamazoo, Mich............s0+. 699 
Geo. G. Ramadell, New York City........sccscccsccccceses ri 
Welsbach Company, Gloucester, N. J...sssesese---- +s - 70 
BURNERS. 
Central Lighting Co , New York City .....ccscccccccecees O99 
D. M. Steward Mfg. Co., Chattanooga, Tenn............ 657 
Wm. M. Crane Co., New York City.. ........ erccccccccce FUl 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga,Tenn........ .... 657 
STREET LAMPS. 

Thos. T. W. Miner, Now York City.....ccccccccces ceseee 04 
Welsbach Street Lighting Co., New York and Phila.... 706 
PURIFIERS, 

Connelly Iron Sponge and GovernorCo., New York City. 709 
Davis & Farnum Mfg. Co., Waltham, Mass................ 712 
Fred. Bredel Co., Milwaukee, Wis........csecseceseeseees @1C 
Isbell-Porter Co., Newark, N. J..cccccscccccccccessecseecs t14 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........sese00. #12 
R. D. Wood & Co., Philadelphia, Pa.....ecceseees coecess 714 
Stacey Mfg. Co., Cincinnati, O.....cccsccccscccececeseses 15 
The Western Gas Construction Co., Fort Wayne, Ind... 720 
PURIFYING MATERIALS. 

Connelly Iron Sponge and Governor Co., New York City 709 
VALVES. 

Continental Iron Works, Brooklyn, N. Y........esese0+. 714 
Davis & Farnum Mfg. Co., Waltham, Mass............. 712 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont 708 
Isbell-Porter Co., Newark, N.J..... ececccccccccccccs.--. old 
Kerr Murray Mfg. Co., Fort Wayne, Ind .....cceseeeees- 712 
Ludlow Valve Manufacturing Co., Troy, N.Y........... 701 
R. D. Wood & Co., Philadelphia, Pa............ Sepsseoees 714 
Stacey Mfg. Co., Cincinnaté, O.......... ccccccccccsscccees 715 
The P. H. & F. M, Roots Co., Connersville, Ind......... 703 
The Western Gas Construction Co., FortWayne,Ind.... 720 
PUMPS. 

De Laval Steam Turbine Co., Trenton, N. J........0+++++ 696 
EX HAUSTERS,. 

Connelly Iron Sponge and Governor Co., New York City 709 
Davis & Farnum Mfg. Co., Waltham, Mass....... cos.» Van 
Isbell-Porter Company, Newark, N. J.... 2... seseeseees 714 
Kerr Murray Mfg. Co., Fort Wayne, Ind.........seseee0- 712 
The P. H. & F. M. Roots Co., Connersville, Ind..... .... 79% 

PURIFIER SCREENS. 
John Cabot, Hoboken, N. Devcecde POC Ee eee Oeee ers eeeees 700 
GRATE BARS. 
F. Ferguson & Son, Hoboken, N.J.....ccccscsevecceccess 100 
GAS STOVES. 
American Meter Co., New York and Philadelphia....... 719 
Detroit Stove Works, Detroit and Chicago...........0.+. 718 
Keystone Meter Co., Royersford, Pa........ cocccccccces ClO 
Maryland Meter & Manufacturing Co.,Baltimore,Md. 718 
Nathaniel Tufts Meter Co.. Boston, Mass............+0+. 718 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.......ssccesssseseeeees TWA 
GASHOLDER TANKS. 
J. P. Whittior, Brooklyn, N.Y ..ccccccccccqevccess-vecee. 704 


GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..........eee00. 713 
Continental Iron Works, Brooklyn, N.Y.........seee0ss 7 
Cruse-Kemper Co., Philadelphia, Pa. ........cccececccess 7 
Davis & Farnum Mfg Co., Waltham, Mass.........0... 
Deily & Fowler, Philadelphia, Pa.............scecceeeees 7 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... cs... cesses. 
Logan Iron Works, Brooklyn, N.Y.....cccccscscceeseces 
R. D. Wood & Co., Philadelphia, Pa............. ..-.se0s 
Riter-Conley Mfg. Co., Pittsburgh, Pa............ 
Stacey Mfg. Co., Cincinnati, O........ ....csceeees 


STORAGE TANKS. 
Davis & Farnum Mfg- Co,, Waltham, Mass............. 712 
Stacey Mig. Co., Cinciamats,O, scercsescccccvccccccesoccece 


PAINTS. 
American Standard Composition Co., New York City... 





PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C 


STEAM TURBINES. 
700 | De Laval Steam Turbine Co., Trenton, N. J.,............ ( 


LL TTT 

















Steam Turbine Series Pump. 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine Centrifugal Pumps 
Electro-Motor Centrifugal Pumps 


SEND FOR CATALOGUE. 
REPRESENTATIVES : 
D'Olier Engineering Co., New York City, Philadelphia, Pa. 


Chas. Garrison, - - - Boston, Masa. 
The Turbine Engineering Co., New York City, Chicago, I). 
Denver Engineering Works Co., - - Jenver, Col, 
Florida Electric Co., - Jacksonville, Florida. 
Dravo, Doyle & Co., Pittsburg, Pa. 
Geo, P. Dravo Milwaukee, Wis. 
Chester B. Davis, Dallas, Texas. 
Joshua Hendy Machine Works, San Francisco, Cal. 


Kilbourne & Clark Co., Seattle, Wash. 


DE LAVAL STEAM TURBINE COMPANY 
Works and Sales Offices, TRENTON, N. J. 




















FANS 
BOWER 


EXHAUSTERS 
at Sette 
PRESSURE 
DRAFT YO @® 
PLANTS 














25 Per Cent. 


Saving in Fuel 


25 Per Cent. 


Increased Botler Capacity. 























Send for | 





| ae 





Our Expert 


sadien tune | _ Installation in Poughkeepsie works, where it is 
v 
: | 


saving this amount of fuel, and at the same time in- 
creasing the boiler efficiency as stated. - 


THE GREEN FUEL ECONOMIZER CO., matteawan, ni. Y. 


Catalog. 














BELT CONVEYORS 


EQUIPPED WITH 


BALL BEARING ROLLS 


Possess greater efficiency, consume less 
power, and the belts last much longer 
than when any other type of roll is em- 
ployed. 

Permit us to tell you why and to sub- 
mit plans and estimates. 
i a The Link Belt Machinery Co. 

FOR WIDE BELTS. The: 2 


The positions of the rolls conform to a 
natural and uniform curve of the belt. 
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AN EMINENT AUTHORITY 


testifies to the superiority of the 


NEW INVERTED INCANDESCENT GAS LAMP 


over the electric globe, in an address delivered by Mr. S. Carpenter, President of 
the Southern District Gas Association, at the Hotel Cecil, London, March oth. 


“Invention and adaptation have placed within our reach a very powerful 
meapon (1 refer to the Bijou, or small inverted burner) for domestic lighting. It 
has hitherto been the boast of our electric rivals that the small incandescent 
electric lamp was practically freé from the disadvantages arising from the brown- 
ing of ceilings caused by the upward flow of dust particles. This subdivision of 
light, or rather heat, by means of the “ Bijou”’ burner has enabled us to meet // 
letricians on their own ground, With « reduction in the amount of yas” consumed, 
followed by a reduction of heat units, it will follow as a natural sequence that 
at 3 feet above the top of the burner the upward velocity has been reduced 
to the normal up-draught of the air in the room, thus preventing any concentration 


of dust-laden air. The distribution of these small units will also assist in the 
bitter diffusion of light.” 


The “Bijou” style of the NEW INVERTED INCANDESCENT GAS 
LAMP referred to consumes but 1 cubic foot of gas an hour and gives 2o0-candle 
power. With gas at $1 per 1,000 cubic feet this lamp costs but §] for 1,OOO 
hours. An electric light offering but /¢-cawwd//e power would cost $7.20 for the 
same length of time. 


THE CAS MAN’S OPPORTUNITY 


is apparent, of regaining lost gas sales and putting them up to a figure heretofore 
unequalled, through such a powerful lever as the NEW INVERTED INCAN- 
DESCENT GAS LAMP. It gives every decorative feature of the electric globe, 
every convenience, in fact, every single advantage, and adds a better light, bril- 
liant, shadowless and pleasing, at the remarkable economy of but one-erghth the cost 


of maintenance, 


PUT THEM IN YOUR SHOW WINDOWS 


or offices and let your patrons see them. 





An exhibition and simple explanation does the work. We will aid you. 
Write us today for more information and the special discounts we are now allow- 


ing. Address, 
GEO. G. RAMSDELL, 


Agent for the United States and Canada, 


The New Inverted Incandescent Gas Lamp Co.,, Ltd. 
530 Broadway, New York. 
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PARKER-RUSSELL MINING AND MFG. CO, 


oF ST. TOUIsS, Mo... 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 4nd FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 
Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, an 
constructed entirely of American materials. 











We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAT and CORE CONVEYING MACHINER'Y. 





Plans, Specifications and Estimates Cheerfully Furnished. 


CORRESPONDENCE SOLICITED. 


ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 


Gold Medals awarded by the Louisiana Purchase Exposition at &t. Louis, for fireclay gas retorts, gas retort benches, fir. brick and setting tile 








TH ARBISON- WALKER a eT 
Farmers Bank Building, Pittsburg, Pa. 








REPRESENTING 
HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO CO, 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK (1) 


CLINTON COUNTY F. B. CO. 


MANUFACTURERS OF 


HIGH GRADE FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore 


We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands: 


BENEZET, CLEARFIELD, MUNRO “W. F. B.” 

WOODLAND, WIGTON STEEL, EUREKA, CORNING. 

H. & W. SPECIAL, WALLACE, TYRONE, CLINTON. 
For use in every line of work in which refractory Material is required. 

Catalogues will be furnished upon application. - ~ ~ Correspondence and irial orders solicited. 


Cn iting, kindly mention thie Journal) 


REYNOLDS HIGH PRESSURE GAS GOVERNORS. 


Our Governors Reduce 30 or 40 Pounds Pressure to 2 Inches Water Pressure. 
WE MAKE ALL SIZES OF 


DOUBLE DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS: 
Write for Catalogue and State what you Need. 


STOANSON:- te Y NOrDPS Cc O., 
ANDERSON, IND., U. 
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REMIOVAL HOTIGE, 


ncreasing business demands larger quarters. After May 1st our 


Eastern Department 


will be located at 
460 West Broadway, New York City. 


A full line of Humphrey Lamps, Flash Light Signs and other 
appliances will be displayed and carried in stock. ! 
We invite you to make our “ Visitors’ Corner” on the ground ; 
tloor your headquarters when in the city. 


GENERAL GAS LIGHT 60. 
GENUINE “AIR-LIGHTS,” 


»\A NEW BURNER FOR LOO5. 
ay AGENTS WANTED EVERYWHERE. as z 


=! J 
4 rm 
TRADE MARK 
) & s 
4 ) A, f ERE 2 
4 tS) 
Von 


A High-Class Burner, a Rapid Seller, and a Money 























Maker for Agents, Dealers, Gas Companies, etc. 


CENTRAL LIGHTING G0., (New York, N.Y: 

















- Write or Call for Prices and Particulars. : 
THE AFERICAN STANDARD COPIPOSITION CO. 


— MAN UFA CTU R EB BS (— 


HEAT PROOF AND DAMP PROOF PAINTS 


or Structural Iron and Steel, Gas ena sna Piping, Boiler Fronts, Stacks, etc. 
Our Paints will not crack, peel or scale. Heat does not affect them. They a oisture proof. 


They are the Paints that Don't Gome Off! 


We let you Try before you Buy. Send for 


AMERICAN STANDARD COMPOSITION COMPANY, 
1707, Wall Street Exchange Building, New York. 
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PATENTS, “Copvatatrrs. 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 
833 Bond Building, Washington, D. C 





Send for Pamphlet on Patents. 
1448-tf 














| Church’s Patent Trays. 


Reversible ; Strongest ; [lost Easily Repaired 
Special Trays for Iron Sponge. 





1412-1416 Adams Street, Hoboken, N. J. 
We also Supply the Chapest and Strongest 


Reversible Bolted Trays 


IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 











“ Bristol’s Recording 
3 a, PRESSURE 
s GAUGE. 











cords of 


Fox HILL Founnpry. 


F.. FERGUSON ce SON, 
HOBOKEN, N. J. 


FINE OPENING 


GRATE BAR S&S cra 
hp alg e | THE BRISTOL 6. 
STATIONARY, SHAKING, DUMPING. ,; Waterbury, Conn. 
BARS FOR HAZELTON BOILERS. | Gold Mede], St. Louis Exposition. 


Street 
Gas Pressure. 
Simple in con- 
struction, 
accuratein operation 
and low in price. 


Fully Guaranteed. Send fo 
Circulars. 








THE BEST are THE CHEAPEST. 


HOMOGENEOUS CONSTRUCTION ~ PERFECT FINISH ~ LONGEST CONTINUOUS LIFE. 


WE HAVE RETORTS MAKING GAS TO-DAY THAT 
HAVE BEEN IN CONSTANT USE FOR 52 MONTHS. 


“ GRAND PRIZES is: 
the Only Exposition 


BY A JURY COMPOSED OF THE MOST COMPETENT ENGINEERS OF FOUR CONTINENTS, FOR SUPERIOR 


ETORTS * Gd BENCHES * HREBRIGR. 


Designs and Estimates Cheerfully Furnished. 


LACLEDE FIREBRICK MANUFACTURING COMPANY, 


sT. LOUIS, MO. 





For continuous re- 
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sereeeresennerrseeonrnnnnnnrrnnneneremnnnnnnnnnemntts |S. R. DRESSER, 


You can buy burners 
that cost less than 


BRAY BURNERS, 


But all you save on the first cost will be lost a hundred times over in the increased 
number of complaints and dissatisfied consumers. 











BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 


didé 


DON’T PUT GOOD GAS IN THE HOLDER AND SPOIL IT AT THE BURNER. 


BRAY BURNERS 


Have been used by the largest Gas Companies for over forty years, because 


THE PROGRESSIVE GAS MAN ONLY WANTS THE BEST. 


W. M. CRANE COMPANY, 


NEW YVYWoRtk, 
Have you a Bray Blue Book? SOLE AGENTS FOR THE UNITED STATES. 


Mbbdbbbdsssdsdddsssdddsddssdaddd ddsdddddddds ddd addddd ids 
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Ludlow Valve Mfg. Co., 


s Insulating Coupling for Dresser Bell and Spigot Cast Irop 
T RO Y B. Ve U. 8. A. h a | 
5 . 5 


Pipe. Style 6. 
Double and Single Gate Valves, %" to 72”, 
— FOR — 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 











Gravity Discharge 
Bucket Conveyor 


Delivering to the Monobar Conveyor in the 400-ton Locomotive 
Coaling Station erected for the Ulster & Delaware R, R Co., 
Rondout, N. Y 

No One Conveyor will answer all demands in engineering 
work. 


Our practice is to use the standard designs that best conform 
to the demands of the work to be done. 


“It is the net result that interests us, and well-built old de 
signs combined with novel application, clever gap stops and in 


tense interest, will give highest results. Pipe Couplings, ee Crosses, Tees and 
Ss. 


——— t 


Clamps for Cast Iron Pipe. Style 4%, 











Link-Belt Engineering Co., 


PHILADELPHIA. My Insulating Coupling prevents the destruction of pips 
NEW YORK: PITTSBURGH: CHICAGO: by electrolytic action, in either water or gas lines. 
49 Dey Street. Park Building. Link-Belt Machinery Co 


SEND FOR CATALOGUE, 








EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A. M. Sutherland. \t is now ready to contract for the erection and installation of 
ENTIRE GAS WOoRES, 


' any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland double- 


superheater Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Street 
Mains and Main Laying. 

The high character of the work done by A. M. Sutherland during the pasé 15 years will be strictly adhered 
to and all work is warranted. 


Mr. Sutherland remains with the Company for two years President and Director, and will give personal 


en MPIRE BAS IMPROVEMENT AND GONSTAUCTION GO., 49-Wall St, New York, 
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Lloyd’s Rubber Lute 


Or Positive Joint. 


atented November Sth, 1904, No. 774,439. 


ONLY LICENSED BUILDERS: | 


Bartlett, Hayward & Co., Baltimore, Md. 
Isbell-Porter Co., Newark, N. J. 

Stacey Manufacturing Co., Cincinnati, 0. 
Lloyd Construction Company, Detroit, Mich. 


Infringing makers and those who buy from them are both equally 
liable in damages and both will be vigorously prosecuted...... 


ERNEST F. LLOYD, Patentee, 


DETROIT, MICH., March 27, 1905. 








MUELLER HAND PIPE TOOLS. 





HAND PIPE TAP. HAND PIPE REAMER. 





c—1018. c—1019. 


A tool made of high grade steel and tempered with a heat that is guessed at, may be a high grade 


tool and it may not. 


Mueller Hand Pipe Reamers and Taps are made of high grade steel and tempered with a certain 


heat that is ascertained by the use of a special heat measuring instrument. They are uniformly high 
grade. 


Mucller Hand Reamers and Taps have the cutting edges properly relieved so that they can operate cleanly and easily, and the machine work and gauging is 


to accurate standard. They are made in all sizes from \% to 3-inch 











Each tool is carefully inspected, is given a working test, bears the AC Tass Mueller trade mark, and is unconditionally guaranteed, 
‘a & 
We also make tapping machines, gas cocks and meter connections } HOM) for gas works’ use Catalogues upon application, 
EASTERN DIVISION—Located at 254- THREE GRAND PRIZES were award- 

258 Canal Street (cor. Elm), New ed Mueller Water, Gas and Plumb- 

York City, carries a full stock of ing goods, respectively, at St. 

Mueller goods. Louis. 
DECATUR, ILL., U. S. A. NEW YORK, N. Y., U. S. A. 
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ROOTS’ GAS EXHAUSTERS. 


, Sizes for any re= 








wits att ‘ 





quired capacity. 


Self-oiling, ad- 
justable bronze 
bearings. -« -« 


dag ieee 


Most perfect and 
sensitive Gov.- 
Crmor., wo eo exe 


Write for Cata- 
logue. eC x 


PH. & FM. ROOTS 
, COMPANY, 


HOME OFFICE: 
_ Connersville, Ind. 


* NEW YORK OFFICE: 
120-122 Liberty St. 





CHICAGO OFFICE: 


ii - oe a wih a ne = ie sha sli aa = ? 
ONS ta ahh MIME LY 
LOE Oe aa ‘sca itiabiaiaaiie: aii 


ietee callie ciliate. anand in ng Nt a's pa 


nda aie ee, 


GorrnYD MEDAL AT ST. LOUIS, 1904. 


ARTHUR E. BOARDMAN, G.E., 


Hor seweral years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, { 











Ait, BRM se ete? 4 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New Work. 


TELEPHONE, 5534 BROAD. 


FRANK D. MOSES, _ 


se ul TRENTON, N. J ore 
“9 e *9 


UOnst(ucting Englneet and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. Hl 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT 4P-TO-DATE q 


—__ CORRESPONDENCE <SODLICIT 
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GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. FMAUS, PA. 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 





WARREN FOUNDRY AND MACHINE CO.. 


Established 18356. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


MY CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, etc., otc, 








GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-Iinch. 


Machines Sent to any Ga» 
Company for Thirty 
ys’ Trial. 
Send for Circulars 


G00. Light, 


DAYTON, 0. 


















CHARLES MILLAR & SON CO., Selling Agents, Utica, N. 






c= 
= Gates, 
a | Jute, etc. 


CAST IRON PIPE and SPECIALS FOR WATER AND GAs. 


jo — 


N. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER > COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 






























“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 


COAL AND COKE HANDLING MACHINERY, 


Our specialty is building machinery for the economi- 
cal handling of coal and coke in ges plants. Send for 
new catalogue containing illustrations and descrip- 
tions of plants we have instalied, if you are interest- 
ed in the economical handling of these materials. 


C. W. Hunt Company, 


BODINE STREET, WEST N°W BRIGHTON, N. Y. 


GEORGE R. ROWLAND, 


Fermerly with the Continental Iren Works. 


Draughtsman and Constructing Engineer. 























Drawings, Specifications and Estimates furnished for the con- 


struction of new works or alteration of old works. Spec- 
ial attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 








shut off in 30 pairs. : ; 


rg STOPPERS SENT ON 
seconds. : : : TRIAL. 










Address: SAFETY GAS MAIN STOP 


PER C0., 1668 Park Ave., New York City. 
FOR BATHROOM AND KITCHEN 
is most easily, quickly and economically supplied by a 


Humphrey Crescent 
Instantaneous Water Heater. 


Prices range from $20 to $45. 
Every Heater GUARANTEED. 


























This is No. 2. 
Height, 36 inches. 
= a 
ping weight, 
" 80 Ibs. 
Net weight. 50 Ibs. 
The products of 
combustiop are 
entirely separate 
from the water. 
Entire water sur- E: 
faces are tinned. | 


Price, $35.00. 


Set a heater for every gas con- 
sumer. You will please 
them and _ increase 
sale of gas at the 
same time. 


Send to-day for catalogue and discounts to 


HUMPHREY CO., 











a 

’ " 
GAS WORKS MASONRY COMPLETE. The only manufacturers in the World of a CO\- . 
Plans prepared and Estimates furnished at short notice. PLETE LINE OF INSTANTANEOUS M 
J. P. WHITTIER, WATER HEATERS. i 
238 Java Street, Brooklyn, N. Y. — . - e Jr 
Eee Al 
7... W.J0O8T, | GAS ANALYST’S MANUAL, Oc 
CHEMICAL ENGINEER By TAQUES ABADY, M. Inst. Mech. F Ne 
—1n— (Incorporating F. W. Hartley's “ Gas Analyst’s Manual” and “ Gas Measurement.”) De 
GAS MANUFACTURE, Ninety-three Tlustrations and Nine Folding Plates. Bound in Handsome Hlalf Leather. Price, $6. To: 


P. 0. BOX 2043. PHILADELPHIA, PA. | 


For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 
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AMIERICAN METER CoO., 


NEW YORK, st. coulis, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus. 
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PUBLIC LIGHTING 




























































































TABLE. 
MAY, 1905. 
a | Table No. 1. 
2 | FOLLOWING TIE 
= MOON. 
m lal | 
A S| Light Extingnish 
Mon.| 1! 7.30 pm) 4.00 AM 
Tue. | 2} 7.30 4.00 Photometer 
Wed.| 3} 7.30 4.00 wark Room. 
Thu. | 41 7.30Nm} 4.00 
Fri. | 5] 7.30 4.00 ae 
Sat. 6) 7.30 4.00 
Sun. | 7] 7.30 3.50 
Mon.] 8] 7.30 3.50 
‘Tue. | 9}10,30 3.50 
Wed. |10/11.20 ».50 
Thu. |11]12.00 FQ} 3.50 
Fri. {12|12.40 am) 3.50 
7 Sat. 113] 1.10 3.50 
Sun |1l4] 1.50 3.40 
Mon. |15| 2.30 | 3.40 
| Tue. [16] 3.10 | 3.40 
. Wed. |IV|No LL. |NoL. 
Thu. JISINo L.FM/No J. 
Fri. JIDINOL. |Nolk. 
a Sat. )20] 7.40 pm/10.10 pm 
Sun. }21] 7.50 L1.10 
Mon. |22]} 7.50 12.00 
Tue. (23) 7.50 {12.40 am 
¢ Wed. |24| 7.50 | 1.20 
Thu, }25| 7.50 Le} 1.50 Ree 
Fri. |26| 7.50 2.20 fe al 
D. Sat. 24 | 7.50 2.50 “ae a Z : igs : 
Sun, |28| 7.50 3.20 eo ae : 
n- ma 9 yo Style B Photometer 
ue, (.0 ro pe ee : 
Wed. |31] 7.50 | 3.30 : ay ger For Dark Room. 
TOTAL HOURS 
DURING 1905. 
" ———— 
By Table No. 1. 
j O40 50 
January .... 240.50 <a 
February . ..192.20 .) 
March..... 207.00 oe 
co April 175.10 
Maw ass 161.00 
JUNE ...... 139.50 
- JG ck enwos 149.00 
P August ....161.50 
September ..173.00 
October... .205.00 
FE November.. 211.00 ada a —_—— ~ ————— 
is December. . 229.00 _—= ~ a ee : 
) Closed Photometer For hight Room. 
#6.! Total, yr. .2245.00 








CIRCULARS SENT ON REQUEST. 





PUBLIC LIGHTING 





TABLE. 


MAY, 1905. 





Table No, 2. 








= NEW YORK CIT) 

2 ALL Nieut Lignin: 
a : Li Extingni 
P.M. A.M. 
Mon. l 6.45 1.00 
Tue. | 2} 6.45 $.00 
Wed.| 3) 6.45 4.00 
Thu. | 4) 6.45 4.00 
Fri. | 5| 6.45 4.00 
Sat. | 6! 6.45 4.00 
Sun. | 7! 6.55 3.40 
Mon.;} 8 6.55 3.40 
Tue. | 9| 6.55 3.40 
Wed. 10 6.55 3.40 
Thu. }11) 6.55 3.40 
Fri. |12) 6.55 3.40 
Sat. | 13 6.55 5.40 
Sun. |14 7.00 3.30 
Mon. j15} 7.00 3.30 
Tue. |16]) 7.00 3.30 
Wed. | 1% 7.00 3.30 
Thu. |18|} 7.00 3.30 
Fri. |19| 7.00 3.30 
Sat. j20} 7.00 3.30 
Sun. }21] 7.10 3.15 
Mon. 22 7.10 3.15 
Tue. |23} 7.10 3.15 
Wed. |24, 7.10 3.15 
Thu. |25} 7.10 3.15 
Fri. 126 7.10 3.15 
Sat. (27) 7.10 +| ,3.15 
Sun. {28} 7.15 3.15 
Mon. |29| 7.15 3.15 
Tue. |30 1.15 »15 
Wed. 31} 7.15 3.15 


TOTAL HOURS 
DURING 1905. 


By Table No. 2. 
Hrs. Min 
January. ...423.20 
February. ..355.25 
March... ..355.35 
April......298.50 
May........264.50 


P Peeee 234.25 
. 243.45 
August ....280.25 


September. 321.15 
October .. ..374.30 
November ..401.40 
December. .433.45 





Total, yr. .3987.45 
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| : ins” ‘ceeven. aie —_- Building. apres” ST. LOUIS, 712 Ree Building. — ronan FRANCISCO, 712 Polk Street. 
| WELSBACH STREET LIGHTING COMPANY 
vai s... OF AMERICA .... 


| : . conn __. WelShach System 
~ — “we Of Street Lighting, 
NX 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 







bh Pot Poh es 











oe by 

h ig POINTS OF MERIT: ST MARK 
ia Economical, 

ua ig ) Attractive, : 

~ is Successful, ; 

oH Up-to-date. 

a is) S 

i IT LIGHTS THE STREET. §& 

" i Where there are no gas mains we can furnish an equally good SS 

oat fight by our SELF-GENERATING NAPHTHA WELSBACH 

1 fl BURNEB, and thereby supply a uniform light in all localities, 

4 iH Correspondence Solicited from Gas Companies and Others 4 
i interested in Municipal and Outside Lighting. a a 








N underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 

new trade next year. 
The formula is simple--- 





So 
Reel Ge SS a ee 


ae THIS SHIELD ITIS A 
fie iS THE GUARANTEE 
lI WELSBACH {pteseerbits oon a) AND A 
TRADE MARK. WELSBACH PROTECTION. 
I QUALITY 























The imitation stuff is bad for the customer---which is bad for you. 
The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 





i keep customers---MAKE NEW ONES. 
q [ And your profit isn’t merely dollars and cents. 


1 WELSBACH CO., 


Wh Broad and Arch Sts., PHILADELPHIA. 





Ci 
Sc 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Year Ending December 3lst, 1904, has been Awarded 
Contracts for 45 Sets of 


Nlandard jJouble-Superheater Lowe Water (as Apparatus. 


PARTIAL LIST OF PLACES: ; 


May 1, 1905. 


























Harrisburg, Pa. New York City (14th contract). |Lynn, Mass. (5th contract). j 
Pelham, N. Y. New Haven, Conn. (2d contract). |Rochester, N. Y. 


Reading, Pa. Watertown, N. Y. Battle Creek, Mich. 
Augusta, Me. | Tampa, Fla. (3d contract). Mechanicsburg, Pa. 
Bangor, Pa. | Westchester, N. Y. (3d contract).| Excelsior Springs, Mo. 


Woonsocket, R. I. (2d contract). | Bridgeport, Conn. (2d contract.) | Bristol, Conn. 
Brooklyn, N. Y. (4th contract). | St. Paul, Minn. (2d contract). |Jersey Shore, Pa. &— 
Cincinnati, O. (2d contract). Springfield, Mass. (2d contract). | Vicksburg, Miss. i 
Scranton, Pa. (3d contract). | ; 
i ee Vee. & ee we ee 8 we ee 
TOTAL DAILY CAPACITY, 1904, . ... .. =. + + « +» 56,325,000 cubic feet. 
x EE 
of TOTAL DAILY CAPACITY, ....... . + + «+ « « «+ 419,180,000 cubic feet. 


The United Gas inpovement:Gompany 


Broad and Arch Streets, Philadelphia. 
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Established 1846. 


Established 1858. maenapeny 1890. 


| H Gautier ag MATICAL PYROGRANIT COMPANY, | | Nouunt aber Sous, 
autier & Co. 's Manhattan Fire Brick and Enamele 


Greene & Essex Streets, Fire Brick, Tiles, | 
Jersey City, NJ. Special Shapes, ett. Clay Retort Works. 


Works at Weber, on the » Basiten River, Middlesex 


























MANUFACTURERS OF count ty, 
CLAY GAS RETORTS, FIRE CLAY TILES, NEW YORK OFFICE: GENERAL OFFICES: Park Row Bldg., N. ¥. Ci 
FIRE BRICK and FIRE CLAY SPECIALTIES. 17 Battery Place, New York. BRECTION OF 
Cround Fire Cla io Sand and Cround st lee Modern Coal Gas Plants, 
Fire Brick - Barrels and Bulk. WORKS: With either Horizontal or Incline] 
262 __ South River, N. J. Letorts, Half- Depth and Pull. 





Depth Rec uperative Furnaces 


SOLE MANUFACTURERS OF THE 
Adam Weber Patents. 


FLEMMING GENERATOR GAS FURNAGE | cll 
Brooklyn Fire Brick Works, DAVID LEAVITT HouGH, {J FR sc OR 


om wovons,  .  |Consulting Engineer “yj: for ser, Gus gamer 


88 VAN DYKE ST., BROOKLYN, N. Y. baste: = 
Descriptions, Ground Fir 




















CLAY GAS RETORTS & SET- “ lie Cink Bin 
TINGS, GENERATOR LIN- Sa TRAeTee, | Brick in Bulk 
INGS. SPECIALTIES. PARK ROW BUILDING, N. Y. or Barre 1s. 

ESTABLISHED 1864. PETER YOUNG, etary and Tre 


ISAAC C, BAXTER, President. 
JAMES GARDNER, JR., CO,, sme ate eer ac, 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 


HENRY MAURER & SON,! THE EGONOMIGML ©" °° rarmnaic™™™* 
ogee GAS APPARATUS GONSTRUGTION BALTIMORE 


RETORT WORKS _ VOMPINY, LIMITED, =| RETORT & FIRE BRICK CO. 


ena Gin, in Consulting Engineers. | selnniniaine 
ley Gas Histarte, ) Builders of UP-TO-DATE | LOCUST POINT, BALTIMORE, MD. 


Works. 
LOCKPORT STATION, PA. 
































BENCH SETTINGS, Machinery and Appliances, . 
Fire Brick, Tiles, Ete. for Coal and Water Gas Clay Retorts, Blocks & Tiles 
GEROULD'S IMPROVED RETORT CEMENT : sit ier tt * ++) FIRE BRICK, FIRE CLAY, 
soniugionn: abies ump vik Clee eats adate teks Conat ’ 
frac and cupolas, is coment ie mod ready fr ue. SPECIFICATIONS AND FIRE CEMENT. 
Price List, f.0.b. BLOOMINGTON, INDIANA. AND ESTIMATES Our Improved a — cova’ _ 
In Casks, 400 to 800 pounds, at 5 cents per pound. Benches have been opte y 
in oe pty ht “ps —— PREPARED. Many Gas Companies. 
C. L. GEROULD, BLOOMINGTON, IND. AMERICAN OFFICE: | WALDO BROS., 102 MILE ST., BOSTON, MASS. 
ne a Ae my ‘gti 269 Front St., East, Toronto, Canada. | Sole Agents for New England States. 








JOHN DELL, ESTABLISHED 
President and General Manager. y} 1882. 


MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 








We are the Euclusive Agents for the Mitchell Patent Benches, Constructed with Half or F J City Office: 

Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The y : | ST LOUIS 

Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 411 Olive Street, 

Retorts. ‘onti , M0 
Continental Bank, A 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITE&). 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 
Four-Scoop and Four-Rake Charging and Discharging [Machines are operating in Detroit, Mich. 3| 
\ese are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included 
Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 4 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 
pee Co. A. BRON DER, 


contracting EBnNneincer and Builder, 
229 BROADWAY, NEW YWorRnk. 


CONNELLY IRON SPONGE AND GOVERNOR CO. 

















Design, Construction and Extension of 


COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying [Material for Gas Purification Jones Jet Photometers 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM, 


Reinforeed Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension, 


» 














GAS SPECIALTIES. i 

395 Broadway, 295 West 22d Street, ; 

NEW YORK. CHICAGO, ILLS. i 

= i‘ 

ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. a 





Cruse=-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - = WORKS: Ambler, Pa. tt 
































— — 2 Pine St., New York City. 


les Manufacturers of ) 
Triple, Double and Single-Lift Gasholders, : 

With or Without Metal Tanks, & 
epth ay 
| Vil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel i 
oe Water Towers. ; 
= Jae. Plans, Specifications and Estimates acai Furnished on Request. ——_—__—__ e 
-_ Practical Photometry, ; 
Chollar's System of Gas Purification, «| By “Witam Joseph Dibain. : 
rice, - - - - 00. \ 

ic. THE PURIFIED GAS REVIVES THE FOULED OXIDE, aes t 
, A. M. CALLENDER & CO., ji 





ga tere 
Salesian 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY. 


228 and 229 Produce Exchange, New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


. STRIGTLY High Grade. 
sae Carefully diets. 


For Gas Making or 
Heavy Steaming. . 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 


= nee ™] BINDER for the JOURNAL 


TO DEMONSTRATE | THE SUPERIORITY | 
IBFEREY PULVEBERISZBpRS F 


By 


FREE CRUSHING 
TESTS. 




















Washington Building, New York. 
Betz Building, Philadelphia. 














A Few Strong 
FEATURES: 


Accessibility of 
Working Parts. 


Substantial 
Pillow Blocks. 


Material Partly 
Crushed in 
Suspension. 


Simplicit An 
Changes of Parts. 





Price, $1.00. 








a =. 30 
contains full in- F 7 
formation. Mailed A.M. CALLENDER & CO., 42 Pine Street, N.) 


free with others 
on 


ELEVATING- 
CONVEYING 


Showing Outer and Inner Working Parts. TRANSMITTING. 7 Students in fas Manufacture. 


TEE JEFFREY MEG. CoO., COLUMBUS, OHIO, U. S. A. 
New York, Pittsburg, Chicago, Denver, Charleston, W. Va. 





SELF-INSTRUCTION 





Price, $1.40. For Sale by 


A. MM. Callender cé& Co., 
| 42 Pine Street, New York City. 











FRED. BREDEL, President. WM, 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 


ENGIN wWERS AND BUIEDTHOERS OF GAS YVPUAN TS. 
Inclined Benches, own b some. Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, W« 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special EXigh Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-POULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS 
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Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Oo., 
Columbus, Ind. 
Correspondence Solicited. 














BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Laid. 
GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 


Rooms 201 & 202. DETROIT, MICH. | 


aos a ed eel aR) > at a ts a 
CY Sa i Sr is a on i aA ai 

















Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspondence Solicited. 
180 Fulton Street, New York City. 


~ ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 

_ ; any large building. Also, the care and selection of | 

suitable batteries, wiring and repairs. 


= By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 











| 


A. M. CALLENDER & CO., 42 Pink St., N. ¥ Crry. | 
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KELLER ADJUSTABLE | Epmunp H. ete - Cuas. F. — a H. C. — ee eee. ae , 
COKE CRUSHER. ‘ai 
Strong, Simple, Durable. will | 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POoiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities, 


ee Office, 224 South 3d St., Phila., Pa, 














SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND caiircat OF 
Petroleum and All Its Products. 


Petmineniaiis Pa., and Philadelphia, Pa. 


‘THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


‘Toledo, O., and PittsaKvnurese, Pa. 











cs eas a tana 











THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
Second Edition. Price, $3- For Sale by 


A.M. CALLENDER & CO., 42 Pine S1., N.Y. City. 








POOLE ON FUELS. 





BROWNHOIST POWER TRAMRAIL 


| SYSTEMS FOR HANDLING MATERIAL IN GAS HOUSES. 





The Brown Hoisting Machinery Co., 


New Work. Cleveland. kRPittsburs. 








. | Standard Oil Company, 


GAS NAPTHA. DEPARTMENT. 


. | GAS NAPTHA. 
GAS OIL. 


26 Broadway, iain York City. 

















Correspondence Solicited. 
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DAVIS & FARNUM MFG. CO., 
Principal .Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


USE YOUR OWN 
EPAYMEN 


cis) JUDGMENT. 


We can send you scores of testimonials from customers, but if you are not yet us- 

ing our attachments we will send you a sample, free. Try it. If not the 

you have ever used, we will not expect your trade. :: :: 

Long warning to consumers, entirely preventing fatal sciilichds. Other 
important features. 


REEVES MFG. GD. 


- Hew Haven, Conn, 


KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING ® PURIFYING APPARATUS. 


Street Specials and Valves. 























a om 


THE 


REEVES 
































A DDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {°° 32""= 
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BARTLETT, HAYWARD <&CO. 


BALTIMORE, MD. 
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PATENT STANDARD WASHER-SCRUBBER. 


PE AEA TTD bes ¥ 
s 


















Sole 
lessees the 
Wilkinson 
Water fas 
Process. 





The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, q 


BENCHES WITH INCLINED RETORTS. , 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








ALEX. C. HUMPHREYS, M.E.,M. Inst. C, E. ARTHUR G. GLASGOW, M.E., M. Inst.C. E. ae 





QUINTARD IRON WORKS, i 
n.F. palmer, [{UMPHREYS & GLASGow, ; 

Foot of 12th St. & East River, New York, | CONSULTING ENCINEERS. i 
att cereal BANK OF COMMERCE BLDC., 38 VICTORIA STREET, i 

‘hy 

GAS APPARATUS. pis oct ger ncn : 
Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF i 
GAS AND ELECTRICITY PLANT. ii 

PREDERICK W. FLOYD, Rngincer. COMPLETE EXAMINATIONS MADE. i 









PROPERTIES PURCHASED. 
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R. D. WOOD & CO., 


400 CHEHSTNUT a PHILADELPHIA. 




















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tank: 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 

9 
LAMP POSTS, VALVES, ETC. Cutler’s Patent Freezing Preventer fo 
Gas Power Plants with Producers. ! Holder Cups. 
Atlee DE HART, JR., President. R. K. WEHNER, Treasurer. A. F. eae 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD: 


129,556,000 Cubic Feet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD: 


40,100,000 Cubic Feet Daily Capacity. 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 














Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and th 
amount of opening. They are made of the following dimensions: 


Size. 8 Inches. 10Inches. |i2 Inches | 16 Inches, 20 Inches. 24Inche | 30 Inches. 36 Inches 











Diz Diameter. ter of flanges 13 inc shes. |16 inc shes. 14 inches alii 2 > inches. 13 inc ches. 333 ine she “4 inches 
Face to face e of fla ange .| 12 inc che 2 inche .|12 inehe es |14_ inc ches. 17 inches & inche 21 inc “inche Sigeae 





For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


. O. STATION G. 











Directory ot Americal a Companies, 1904, “xics-82-2° 
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| THE STACEY MANUFACTURING COMPANY, 





| GASHOLDERS AND STEEL TANKS 


OF ANY SIZE AND DESCRIPTION, 
AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT 


Also Oil Storage Tanks, Steel Roofs, Stand Pipes, Etc. 
We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 


Plans, Specifications and Estimates Cheerfully Furnished on Request. 











GENERAL OF FICES AND WROUGHT IRON WoOoRES: 


Blmwooda Piace, Onio. "Phone, “Park 884.” 


FOUNDRY AND CAST IRON WORE S: 
No. 239 Mill Street, CINCINNATI, OHIO. *Phone, ‘‘ West 690.” 


RITER-CONLEY COMPANY. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 



















J. ALEX. MAYERS, 


INO. SG PINE ST. - - NEwWw YoRE cCriTy, 


GAS ENGINEER AND CONTRACTOR 





















AS FOR THE BRECTION OF 

bes OR ANY PART THEREOF. 

hes CORRES PYPTON DEN CE BPROMPTIYT ANSWERED. 

hes 

Gas and water companies about to lay new mains or services will find it useful to Laboratory Handbook, 

communicate with us. Our gangs are experienced and our plant is completely equipped eet 
for street main and service laying in all branches. These are our specialties. We are in a Oe ae Hommenen, B10. 
position to quote prices which will attract the attention of the economical manager. : —. 

>. Gas Company References. Correspondence Solicited. Price, $2.50. 

Y einen SULLIVAN BROS,, Flushing, N. Y, 


A. M. CALLENDER & CO., 42 Pine St., N. Y¥. City. 





ig 1 # 
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Deily & Fowler. 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 








—_— BUILDERS OF __ae 


GASHOLDERS., . 


Single-Lift or Telescopic, 


With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITE!). 
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OO cu. ft. 


Brooklyn, N.Y., 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


ge / 


Pa OX 


The contract was completed and the 


os 
tio 
< 


0: #:4:9.0'8.6.0:9.9.9.0 





‘ 
"OOOO WOLOTOTSTS OTN O88 8"8" 
a4 


ee | CBENCHES, SCRUBBERS, 
| Pe as : CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 











Contractors for 
Complete Works. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 600,0 


from the Union Gas Light Company, of East New York. 








FREDERIC EGNER, 


Gas Engineer, Goal Tar { Replaces eapennive xylene and alcohol for re 
NORFOLK, VA.. , moving naphthaline stoppages or deposits i 
May be consulted with reference to estimates of cost for Naphtha pp g p 


| gas mains. 
| 155¢-2mos BARRETT MFG. CO., PHILADELPHIA 


new, or appraising actual value of existing works; 
utility of proposed or patented processes; 
relative earning power to capitali- 
zation, and management. 





- 
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Establishea 1854. 





D. McDONALD & CO., 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


MANUFACTURERS OF 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 





The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


561 West Forty-seventh Street, | 
NEW YORK. 


Correspondence Solicited. 


51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
. ALBANY, N. Y. ; CHICACO. 








S 


The Kind You Want 


METERS 





PITTSBURGH METER COMPANY 


PITTSBURGH, PA. 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 
We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACHMENT. 


Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, ‘*"s:2;e% s7s=" 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK. 
e 


“Have you Seen our Complaint Meter?” 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Staight-reading only. Good job. Good time. Good 
veople. Write us. 


KEYSTONE METER O., Royersford, Pa. 




















DETROIT STOVE WORKS 


“Largest Stove Plant in the World” 





A 
a 
MANUFACTURES AND SELLS % 


DETROIT JEWEL GAS APPLIANCES) 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 





“ii Re i ii ci aio ase 
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AMERICAN METER CO., 


NEW YORK, st. cours, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


- HELME & McILHENNY, 


Mstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 

















Praig anaes gt DE 
Sa gat She RENAS 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


ae a a an inpeincseiaa Sppccneeiiatninnaiaian 


ag Our Own Patents. Strong. Simple. PRC =T ATTENT IN. CORRESPONDENCE SOLICITED 


| METRIC METAL COMPANY, 


MAKERS O 


GAS METERS for NATURAL an ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, PA. 











FUR ALE, AGH GAD ENGINE 


Fifty-horse power, 3-cylinder, latest type. Made by the 
\ational pow Company. Engine can be run either on gas or 
visoline. In use less than a year and as good as new. A “desir- 

Q se engine where natural gas is abundant and=close regulation is 
hot expected. For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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| HE WESTERN GAS 
‘cha. 


i) CONSTRUCTION Co.. 


x iig 
Hy FORT WAYNE, IND. 








SE Ae ne 


BiIiaZ#. Y ? 


Yes, indeed; with more work than ever before, and getting it out on time, too. 
We still have plenty of works capacity for your wants in 


GOAL GAS, WATER GAS, PURIFIERS, HOLDERS, VALVES, 0 
Everything you require, and it will pay you to find out. 
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THE WESTERN. , 


DONO TRUGTION COMPANY, }. 


dersj 
Sta!] 
resi 


Fort Wayne, Indiana.| 





bisa; 





